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I. Introduction
This is the tenth report prepared by the Great Lakes Water Quality Board
to the International Joint Commission under the Great Lakes Water Quality
Agreements of 1972 and l978.
Over the last decade, each year the Board has
reported on the progress made by the Parties in implementing Agreement
requirements in addition to reporting on the environmental quality of the
lakes themselves.
These reports and the information upon which they are based
constitute a significant record of accomplishments relating to large-scale
fresh water quality management.
It is appropriate that such a record be maintained and studied, for the
l972 and l978 Great Lakes Water Quality Agreements are significant societal
experiments which represent the first organized steps by eleven governments to
coordinate their activities to enhance and maintain a large natural resource
on a system-wide basis.
This year's report is organized around five major issues.
These are
Eutrophication, Toxic Chemicals, Areas of Concern, Point Sources and Nonpoint
Sources.
Detailed information which support the Board's report are contained
in the following appendices and special reports which are being published
separately.
These are:
0 “Areas of Concern in the Great Lakes Basin
— l983 Update of Class "A" Areas" ("Appendix A").
0 "Great Lakes Water Quality - l982“ ("Appendix B")
'- Report of the Surveillance Work Group.
0 "Report of Lake Erie Intensive Study"
— Surveillance Work Group.
0 "Report of Lake Huron Intensive Study"
- Surveillance Work_5roup.
0 "An Assessment of Municipal Pollution Abatement
in the Great Lakes Basin - l98l“
- Report of the Municipal Abatement Task Force.
a “Nonpoint Source Pollution Abatement in the
Great Lakes Basin - An Overview of Post-PLUARG
Developments"
- Nonpoint Source Control Task Force Report.
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 2. Executive Summary
This 1983 Report of the Great Lakes Water Qua1ity Board is the tenth
annua1 report of the Board prepared under the 1972 and 1978 Canada-United
States Great Lakes Water Qua1ity Agreements.
 
As the principa1 advisor to the Internationa1 Joint Commission, the Board
reports on the status of the environmenta1 qua1ity of the 1akes and the
progress made by jurisdictions in imp1ementing the Agreement requirements.
Consistent with those two major responsibi1ities this year's reportfocuses on
eutrophication and toxic chemica1s as the two major system-wide environmenta1
qua1ity prob1ems of the 1akes. In addition, the Board reports the changes
resu1ting from remedia1 measures in 18 C1ass "A" areas of concern which were
identified by the Board in 1981. Areas of concern were designated on the
basis of a serious degradation of water qua1ity causing impairmentof water
uses in a specific 1oca1e. Those degraded areas in which uses were severe1y
affected were designated C1ass "A", and those areas in which water uses were
1ess severe1y affected were designated C1ass "B".
 
A1so the Board provides further updated information on point and nonpoint
sources of po11ution to the 1akes. December 31, 1982 was a first major
dead1ine of the 1978 Agreement. A11 municipa1 po11ution abatement faci1ities
were required to be in p1ace and in operation by that date (Artic1e VI-1(a)).
In this report, the Board reviews the performance of the Parties in attempting
to meet that dead1ine and brings to the Commission's attention some further
fact
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The
existence
of
these
chemicals
in
the
Great
Lakes
became
a
focus
of
public
concern
because
many
were
labelled
as
carcinogens,
mutagens,
and
teratogens
based
upon
the
results
of
test
animals
being
exposed
to
relatively
high
concentrations
of
the
contaminants
under
laboratory
controlled
conditions.
However,
the
long-term
human
health
and
environmental
effects
of
most
of
the
chemicals
found
in
low
concentrations
in
the
Great
Lakes
are
not
known.
This
basic
lack
of
knowledge
of
chronic
effects
makes
it
extremely
difficult
for
reSponsible
agencies
to
establish
control
requirements.
While
recognizing
this
basic
uncertainty
with
respect
to
effects,
the
Board
is
also
aware
that
in
the
l978
Canada-United
States
Great
Lakes
Water
Quality
Agreement
the
Parties
did
commit
themselves
to
the
fundamental
principle
of
virtual
elimination
of
inputs
of
persistent
toxic
substances
to
the
lakes.
This
principle
is
useful
both
as
an
objective
and
basic
reference
against
which
to
measure
progress
of
control
programs.
In
1981
the
Board
completed
a
two
year
study
of
the
toxic
substances
control
programs
of
Great
Lakes
jurisdictions.
The
major
conclusion
of
the
Board
was
that
there
is
no
overall
Great
Lakes
toxic
substances
management
strategy
to
assist
jurisdictions
in
coordinating
the
development
and
implementation
of
their
management
programs.
In
addition
to
this
major
finding,
l6
programmatic
recommendations
were
made
to
assist
jurisdictions
in
developing
a
more
coordinated
approach.
Further,
in
l982
the
Board
with
the
assistance
of
jurisdictions
undertook
three
specific
actions
in
support
of
these recommendations.
First,
the
Board
undertook
to
develop
a
priority
list
of
chemicals
for
which
further
surveillance
and/or
characteristics
and
inventory
information
were
required.
Second,
through
the
IJC
Great
Lakes
Regional
Office
the
Board
is
establishing
a
clearinghouse
of
sources
of
information
about
characteristics
of
substances
and
their
production
and
use
in
the
Basin,
so
that
this
information
might
be
more
readily
available
for
use
by
the
Great
Lakes
jurisdictions.
Finally,
the
Board
undertook
to
u
date
the
l976-78
compilations
of
chemicals
which
have
been
detected
in
t
e
Great
Lakes
ecosystem.
The
existence
of
these
chemicals,
most
of
which
are
man-made,
in
the
aquatic
environment
of
the
lakes
is
still
of
primary
concern.
That
concern
stems
frOm
lack
of
basic
knowledge
of
the
long—term
effects
on
human
health
and
the
natural
environment
from
the
substances
at
the
minute
concentrations
at
which
they
have
been
detected.
The
Board
notes,
however,
that
this
concern
and
problem
is
not
unique
to
the
Great
Lakes
but
can
be
attributed
to
the
general
state
of
toxic
substances
management
globally.
Nevertheless,
within
the
context
of
the
Great
Lakes
and
using
the
1978
Canada-U.S.
Great
Lakes
Water
Quality
Agreement
as
the
primary
management
framework,
toxic
substances
are being addressed.
Jurisdictional
initiatives
to
further
control
toxic
substances
continue.
In
the
United
States,
EPA
cancelled
most
uses
of
toxaphene
in
late
November
1982
and
ordered
that
existing
supplies
could
not
be
used
after
the
end
of
l986.
In
April,
1983
EPA
prepared
to
close
a
regulatory
loophole
which
could
have
allowed
the
sale
of
recycled
oil
contaminated
with
hazardous
substances
as
fuel
oil.
In
August,
1983
EPA
announced
its
national
Dioxin
Plan
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consisting of three parts: to investigate dioxin contamination and alleviate
its danger to human health; to implement clean—up action at contaminated
sites; and to evaluate further regulatory alternatives to prevent future
contamination.
In Canada, Ontario is systematically incorporating and updating effluent
limitations for toxic substances in Certificates of Approval, Control Orders,
and other regulatory instruments based upon Agreement objectives. This is
consistent with Ontario's policy of seeking virtual elimination of toxic
discharges such as PCBs, mirex, and dioxin in industrial effluents. Review of
the existing pretreatment policy of industrial effluents entering municipal
sewerage facilities is being conducted by the province at present. In 1980,
the federal Department of Agriculture restricted the importation of toxaphene
to one specific veterinary use, controlling lice on hogs. This consumes less
than 170 kg (375 lb) per year. In December 1982, Environment Canada issued
new guidelines for the management of wastes containing PCBs. Environment
Canada is also developing a phase—out strategy for PCB-containing equipment
and has proposed a National Dioxin Plan which will provide a comprehensive
approach to the control of dioxin. The Plan emphasizes specific
control-oriented investigations with Environment Canada reSponsible for major
combustion studies. In March, 1983 Environment Canada released a proposed
regulation to reduce lead content in gasoline for public comment. Such
comments are now being considered for an amendment in the Leaded Gasoline
Regulations under the Clean Air Act. Ontario has undertaken a major
initiative to improve waste management in the province called Blueprint for
Waste Management. It is at present undergoing public comment and will provide
a comprehensive approach to be implemented starting in 1984.
Further details on legislative and regulatory changes to control toxic
substances as well as recommendations on surveil ance are contained in
Chapter 4.
Status of the Lakes
In recent years the Board reported a general decline in the levels of
concentrations of PCBs, DDT, mercury and other contaminants in fish flesh and
bird eggs during the late 19705. This year, based upon the most recent data
(1981 and 1982) the Board reports that the decreasing concentration trend for
many of these contaminants appears to have ended in some lakes and in some
cases concentrations may be increasing again. While the levels are still well
below those reported in the mideseven 1es, continued careful monitoring is
required to determine with certainty whether or not concentrations of
contaminants are declining. This cannot be determined on the basis of two
years' accumulation of ambient data given the physical, chemical, and
biological characteristics of the Great Lakes. The following is a brief
summary of lake conditions detailed later in this report.
In
Lak
e S
upe
rio
r,
PCB
lev
els
in
lak
e t
rou
t s
til
l e
xce
ed
the
Agr
eem
ent
objective. The decline of contaminants in herring gull eggs measured through
1974
to 1
979
cont
inue
s,
but
the
1981
data
indi
cate
the
decl
ine
was
at a
reduced rate.
  
  
In Lake Michigan, the l980 data sets of DDT, PCB, and dieldrin
concentrations in herring gull eggs indicate a continued decline.
In Lake Huron, levels of DDT and PCBs measured in l980 in lake trout still
exceed Agreement objectives but have declined from levels measured in l978 and
l979.
Contaminant levels in Lake Erie nearshore fish (spottail shiners) indicate
a continued decline for PCBs and DDT, however PCB levels in walleye exceed the
Agreement objective.
Lake Ontario fish contained levels of contaminants which declined between
l977 and l981, however preliminary data from l982 samples indicate an
increase. The level of PCBs in lake trout, smelt and spottail shiners and DDT
levels in lake trout exceed the Agreement objectives.
These findings reflect the extent of chemical contamination in the Great
Lakes which can only be viewed as pervasive. The Board is very aware of and
concerned about the pace of control and management of organic chemicals
discharged to the Great Lakes. In recognition of the complexity and
difficulty of the tasks inherent in controlling toxic chemicals, the Board is
actively seeking ways to expedite controls. Consequently, the Board is
planning to convene a special meeting to reassess scientific, technical,
resource, and institutional obstacles in the way of a more effective toxics
control strategy.
2.3 AREAS OF CONCERN
This year the Board reviewed progress made in the cleanup of the l8 Class
"A" areas of concern which were identified in l98l and fully evaluated in
l982. These l8 areas represented the most degraded specific locales around
the Great Lakes.
In evaluating these areas last year, the Board pointed out that because of
the nature of the problems, cleanup of these areas would be a long—term
endeavour. Accordingly, the Board is not surprised to observe that progress
was not sufficient to change the designation of any Class "A" area. However,
there are a number of changes which the Board would like to highlight.
Niagara River - The carbon filtration beds which broke down in l978 still
have no een repaired at the Niagara Falls, New York, municipal sewage
treatment plant. The expected completion date for the repairs has been
extended from l984 to l985.
St. Mar%s River - In l948 the IJC identified a transboundary pollution
prob em wit p eno s in the St. Marys River from Algoma Steel on the Ontario
side of the river. Thetransboundary phenol problem is expected to be
corrected by 1987. Due to current economic conditions, Algoma Steel received
a further l8-month extension from mid-l988 to l990 to phase in remedial
measures to further reduce other pollutants.
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Based on its findings, the Board recommends that the Commission urge the
Great Lakes jurisdictions to:
— assign a high priority to the comp1etion of basic construction and/or
upgrading for the 89 major municipa1 wastewater treatment facilities
which were not comp1eted by December 31, 1982.
- devote adequate resources to operation and maintenance programs to
ensure effective performance, and protect the significant capita1
investment which they have made in basic municipa1 wastewater
treatment faci1ities.
- increase efforts to impose phosphorus 1imits and enforce fina1
eff1uent discharge requirements at major municipa1 wastewater
treatment faci1ities in the Great Lakes Basin, particu1ar1y in New
York and Ohio.
- devote greater resources to deve1oping and imp1ementing industria1
pretreatment programs, particu1ar1y those to contro1 toxic organic
contaminants.
- provide improved programs and financia1 support to reduce operationa1
prob1ems due to inf1ow and infi1tration and combined sewers at major
faci1ities in the Great Lakes Basin.
2.5 NONPOINT SOURCE CONTROL PROGRAMS
In 1980 the Commission submitted to the Parties a set of recommendations
regarding the contro1 of nonpoint sources of po11ution based upon a six year
intensive study conducted by the IJC Po11ution from Land Use Activities
Reference Group (PLUARG). To date the Parties have not forma11y responded to
those recommendations. The Board notes that the Parties have recent1y signed
the Phosphorus Load Reduction Supp1mement - Annex 3 of the 1978 Agreement,
confirming phosphorus target 1oads and specifying further phOSphorus 1oad
reductions for the 1akes. The Board views this Supp1ement as critica1 in
deve1oping the impetus for imp1ementation of nonpoint contro1 programs,
especia11y for the Lower Lakes.
In 1982, recognizing the importance of nonpoint source contro1 programs,
the Board formed a Nonpoint Source Contro1 Task Force to undertake a review of
nonpoint programs and issues. Chapter 7 contains a summary of the group's
report received in advance of the signing of the Phosphorus Load Reduction
Supp1ement by the Governments.
Programs
The Board notes that both Parties and the state and provincia1
jurisdictions have programs which have contributed to the abatement of
nonpoint source po11ution andbenefited water qua1ity in the Great Lakes
Basin. However, program activity in both the Canadian and the United States
portions of the Basin has focused main1y on agricu1tura1 soi1 conservation
re1ated to crop production. Contro1 of po11ution has been a secondary
benefit. Demonstration projects conducted in specific geographic areas,
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2.6 INFORMATION NEEDS
This year, the Board reviewed its information needs with a view to
improving its overall reporting capability. In surveillance, the Board has
adopted a new planning process in which annual surveillance plans will be
developed for each lake and interconnecting channel. The Board hopes to
develop these up to three years in advance of implementation so that the
jurisdictions can take the necessary action to ensure the availability of
resources to carry out the plans. Accordingly the Board recommends that the
Commission urge the Parties and state and provincial governments to:
- endorse and provide the necessary funding for the implementation of
Great Lakes surveillance plans being developed under the direction of
the Great Lakes Water Quality Board.
2.7 CONCLUSION
As it submits this report, the Board notes that a decade of Great Lakes
water quality management under the Canada-United States Agreement has been
recorded. In those ten years, the Parties and the states and provincial
governments have successfully marshalled their resources to meet the challenge
of cultural eutrophication. As its ability to report on problems grew, the
Board stated its increasing concern about the pervasive contamination of the
Great Lakes ecosystem by complex organic chemicals. The Board focused
attention on site-specific problem areas under the l972 Agreement. Frustrated
by the inability of the Parties to designate limited use zones under the l978
Agreement, the Board could only continue to identify areas of concern where
water quality objectives were not being met. The length of time required to
remedy problems in the areas of concern will attest to the commitment of
jurisdictions to deal with difficult, complex, and expensive cleanup.
Continued research and surveillance will expand our knowledge of the response
of the Great Lakes, individually and as a system, to remedial measures.
With a decade of experience, knowledge of the Great Lakes has increased
tremendously. Expansion of a scientifically defensible knowledge base must
continue as it is vital to our understanding of the Great Lakes Basin
ecosystem and necessary if we are to set new guidelines for rational water
quality management. The 1972 and l978 Agreements have provided the basic
institutional infrastructure for coordination of water quality management
activities. That infrastructure must be maintained and extended to better
address the challenges of Great Lakes water quality in the 19805, the problems
of contamination with toxic chemicals and nonpoint source pollution.
Further, the Board is keenly aware of the changing socio—economic forces
at work in North American society. Although economic development will ebb and
flow, each growth or recessionary cycle will provide unique opportunities to
further Great Lakes cleanup. These opportunities must be actively sought,
recognized, and fruitfully exploited. For example, when industrial sectors
reSpond to economic changes, there will be opportunities to phase out old
plants and phase in new processes and equipment that will reduce pollution.
New industries and reinvestments in existing industries should take advantage
of pollution—free technology and processes wherever available.
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 The
Board
has
observed
and
participated
in
building
a
community
concerned
about
the
future
of
the
Great
Lakes.
Through
Commission
reports,
studies,
and
activities more individual
citizens,
interest groups,
private foundations,
and
corporations
have
become
aware
of
and
interested
in
Great
Lakes
water
quality.
This
development
will
and
must
influence
Great
Lakes
decision
making
at
many
levels
and
through
many
roles,
not
the
least
of
which
will
be
that
of
an informed and concerned electorate.
Finally,
the
Board
is
very
conscious
of
an
evolving
change
in
both
the
emphasis
and
direction
of Great
Lakes
water
quality management.
Within
the
framework
of
the
l978
Agreement,
water
quality
management
activities
appear
to
be
moving
from
an
orientation
of
pollution
control
to
one
of
resource
management.
This
is
to
be
expected
as
jurisdictions
no
longer
rely
solely
on
pollution
control
legislation.
They
now
have
a
panoply
of
instruments
with
which
they
can
affect
pollution
control
and
prevention.
Primary
among
these
devices
are
land
use
planning,
public
consultation
and
education,
and
environmental
assessment
processes
and
procedures.
At
the
same
time
the
toxic
chemical
problem
is directing
more attention
to
bioaccumulation
in living
organisms
and
potential
effects
on
human
health.
There
is
a
growing
awareness
of
personal
and
institutional
responsibilities
for
managing
the
ecosystem
within
the
Great
Lakes
Community
and
an
increasing realization
that
good
resource
management
makes
good
economic
sense.
The Board
welcomes
these
attitudinal changes.
The
1972
and
1978 Agreements
are
indeed unique
and far-reaching
instruments.
In
many ways
they represent
a bold
experiment
for
North
American
citizens
and
institutions.
The Great
Lakes
are a
truly magnificent
and
unique
natural resource.
Their preservation and enhancement require an unflagging
commitment by governments to the principles and objectives of the l978
Agreement.
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 3.1 AMBIENT CONDITIONS
Lake Superior
In the Upper Lakes Reference Group Study, LakeSuperior was c1assified as
o1igotrophic with deteriorated water qua1ity genera11y restricted to a few
1oca1ized areas a1ong the shore1ine. The Board has adopted the 1983 intensive
survei11ance p1an for Lake Superior and it is current1y being imp1emented by
the jurisdictions. This represents the 1ast of the intensive survei11ance
p1ans on each of the 1akes according to the 9—year binationa1 strategy
origina11y out1ined in the Great Lakes Internationa1 Survei11ance P1an. The
1983 intensive survei11ance p1an has been designed in part to provide updated
base1ine information on the current trophic status of this 1ake.
Lake Michigan
A 1980 report describing the resu1ts from intensive survei11ance on Lake
Michigan in 1976 and 1977 c1assified the open 1ake as o1igotrophic and some
nearshore areas as mesotrophic. The U.S. EPA spring cruise indicated that
open water tota1 phosphorus median 1eve1s were between 5.0 and 5.5 pg/L.
The 1ake sti11 appears to be o1igotrophic. An ongoing detai1ed samp1ing
effort of Green Bay was designed to quantify the re1ationship between
eutrophication in the Bay and oxygen dep1etion.
Lake Huron
The recent Lake Huron intensive study was designed to determine changes in
genera1 1akewide water qua1ity between 1971 and 1980. Pre1iminary resu1ts
suggest that mean tota1 phosphorus concentrations (the on1y nutrient
contro11ed by remedia1 programs) on a who1e 1ake basis are unchanged since
1971. Thus, the non-degradation requirement of the 1978 Great Lakes Water
Qua1ity Agreement is being met. In contrast, both nitrogen (as nitrate p1us
nitrite) and si1ica (as so1ub1e reactive si1icate) have shown significant
increases since 1971. The rate of nitrogen increase has been estimated at
5.4 pg/L/yr. The reasons for these increases and their significance
require further investigation. Both phytop1ankton and zoop1ankton data
corroborate the o1igotrophic to meso-o1igotrophic characteristics of the 1ake.
Water qua1ity conditions are genera11y better in the northern than in the
southern portions of the 1ake. Nearshore areas continue to exhibit
deteriorated water qua1ity conditions for 1imited periods of time. Inc1uded
are such regions as the mouth of Saginaw Bay, Thunder Bay in Michigan, and the
Ontario shore1ine of southern Lake Huron.
One of the major impacts on Lake Huron, in particu1ar the southern part of
the 1ake, has been Saginaw Bay. There is strong evidence, from phytop1ankton
and zoop1ankton data, that nutrient reduction programs in the Bay watershed
have considerab1y diminished the impact of phOSphorus inputs on the 1ake from
Saginaw Bay.
The tota1 phosphorus 1oading to Saginaw Bay from the Saginaw River
decreased significant1y from 1974 to 1980 due to phosphorus remova1 at
mun1cipa1 wastewater treatment p1ants. The proposed 1978 Water Qua1ity
- 15 -
 
 Agreement target 1oad of 440 tonnes per year was met in 1979, but tota1
phosphorus concentrations in the inner bay remained above 20 ug/L. The
proposed objective of 15 pg/L shou1d have been met when the 1oading target
was achieved. Mathematica1 mode1ing suggests that sediment resuspension of
particu1ate phosphorus prevented achievement of the proposed objective.
Despite this, there are indications of improvement: so1ub1e reactive
phosphorus 1eve1s in certain areas of the Bay have decreased fourfon; the
avai1ab1e nitrogen to phosphorus ratio has increased over the period such that
in 1980 it was at 1eve1s favorab1eto nuisance causing b1ue-green a1gae for
on1y six weeks; genera11y, a1ga1 species composition has shifted from a
predominance of b1ue-greens in 1974 to diatoms and green a1gae in 1980 (these
1atter forms are indicative of better water qua1ity conditions); and
nannop1ankton (1ess than 20 pm in diameter), the prime food source for the
desirab1e herbivorous zoop1ankton, have increased sixfo1d.
Lake Erie
Lake Erie has been the subject of extensive efforts to decrease phosphorus
1oading from a11 sources in the watershed. Since the 1oading objective for
municipa1 wastewater treatment p1ants has been met for on1y the 1ast two
years, improvements in ambient conditions are sti11 not genera11y observab1e.
One of the major objectives of the new survei11ance p1an for Lake Erie wi11 be
to detect the expected changes. Avai1ab1e ambient water qua1ity data a1ready
revea1 some positive signs.
Spring tota1 phosphorus concentrations from 1974 through 1980 in the
west-centra1 basin showed a downward 1inear trend with time. No significant
trend re1ationships were detected for the west, east—centra1 or east basins
over the same time period. Fa11 tota1 phosphorus concentration from 1974
through 1980 1ikewise showed no significant trends in any of the four
sub-basins. However, an ana1ysis of concentrations of fa11 ch1orophy11 a_did
indicate a downward trend. These resu1ts indicate a retardation of the
eutrophication process and further suggest that there is some evidence, a1beit
s1ight, that trophic conditions are improving.
Lake Ontario
The United States and Canada identified eutrOphication of Lake Ontario as
a ma
jor
conc
ern
in t
he 1
9605
.
In s
igni
ng t
he 1
972
Agre
emen
t, b
oth
coun
trie
s
agreed to contro1 phosphorus entering the 1ake. A steady decrease in
phos
phor
us 1
oadi
ng t
o th
e 1a
ke w
as o
bser
ved
a1mo
st i
mmed
iate
1y
(see
Load
ings
section). Though many of the U.S. municipa1ities have not yet met the 1 mg/L
requirement, it appears that Lake Ontario is a1ready responding to the
nutrient reduction effort.
The spring tota1 phosphorus concentrations in the open waters of Lake
Onta
rio
cont
inue
to d
ec1i
ne.
The
medi
an t
ota1
phOS
phor
us c
once
ntra
tion
(13.
5
pg/L) reported for 1982 was the 1owest reported in the 1ast 13 years.
Impr
ovin
g co
ndit
ions
in t
he 1
ake
are
a1so
indi
cate
d by
a sh
ift
of t
he o
pen
_
1ake
phyt
op1a
nkto
n co
mmun
ity
from
one
cont
aini
ng m
esot
roph
ic
form
s to
one
with
species more indicative of o1igotrophic conditions.
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 As
rep
ort
ed
in
pre
vio
us
Boa
rd
rep
ort
s,
the
con
cen
tra
tio
n o
f n
itr
oge
n
(as
nit
rit
e p
lus
nit
rat
e)
con
tin
ues
to
inc
rea
se
in
the
lak
e a
t a
rat
e n
ow
cal
cul
ate
d t
o b
e 9
.4
ug/
L/y
r.
The
rea
son
s f
or
thi
s i
ncr
eas
e r
equ
ire
fur
the
r
investigation.
3.2 LOADINGS
Appendix B, the Surveillance Work Group's Report, contains estimates of
the
tota
l a
nnua
l p
hosp
horu
s lo
adin
gs t
o ea
ch o
f th
e Gr
eat
Lake
s fo
r th
e ye
ars
1975 through 1982. Estimates are provided for the point source discharges
(municipal and industrial), tributary inputs (monitored and unmonitored),
atmospheric inputs and transfers frun upstream lakes.
As noted below, reported phosphorus loadings from municipal and industrial
sour
ces
have
decl
ined
mark
edly
.
If o
ne a
ccep
ts t
he e
stim
ates
of a
tmos
pher
ic
inputs which were used in setting the provisional target loads in the 1978
Agreement, then considerable progress has been made toward meeting the
targets. However, the methodology for estimating atmospheric inputs is very
uncertain; atmospheric estimates have ranged widely over the years. Though
there is general agreement concerning the sampling regimes necessary for
tributary mouth monitoring, sampling has not been adequate to produce sound
estimates for several of the years of interest. In addition, the amount and
patterns of precipitation also appear to strongly affect tributary loadings,
but methods of adjustment for such effects with regard to meeting targets have
not been established.
Municipal
As Table 3.1 shows, there has been a continual reduction in the annual
phosphorus loadings from municipal sources since 1975 to all the Great Lakes
with the exception of Canadian loadings to Lake Superior and Lake Huron.
Ontario has deferred establishment of basin wide phosphorus removal
requirenents for municipalities in the Upper Great Lakes Basins pending
adoption of Annex 3 and resultant confirmation of target loads.
The 1972 Agreement target loads, based on municipal wastewater discharges
at phosphorus concentrations of 1.0 mg/L or less, have been achieved for Lake
Erie by both countries (Figure 3.1). The most significant achievement in
terms of municipal phosphorus controls for Lake Erie is that the Detroit
wastewater treatment plant continued to achieve an average effluent phosphorus
concentration less than 1.0 mg/L in 1982. The annual phosphorus load to Lake
Erie fran this facility has been reduced fran 4,720 tonnes in 1975 to 515
tonnes in 1982.
Figure 3.2 indicates that the 1972 Agreement loads for Lake Ontario have
nearly been met in Canada, but not in the United States.
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TA
BL
E
3
1
REPORTED MU
NICIPAL PHO
SPHORUS LOA
DS IN THE G
REAT LAKES
BASIN
(tonnes per year)
 
EXPECTED
LOAD3
LAKE BAS
IN
1972 LOA
D
PHOSPHOR
US LOADI
NGS
LOAD2 AT
OVER
ESTIMATE
1975
1976
1977
1978
1979
1980“
1981“
1982“
1 mg/L
1 mg/L
 
SUPERIOR
United
States
224
22
154
142
83
94
7
64
80
-16
Canada
62
71
108
97
124
109
100
115
37
78
MICH
IGAN
United S
tates
2,325
2,336
1,660
1,314
1,224
1,047
934
885
1,165
-280
HUR
ON
United S
tates
414
370
34C
273
227
232
244
248
212
36
Canada
210
208
217
222
217
195
231
168
118
50
ER
IE
_
1
9
_
United State
s 13,870
6 719 5,5
78 6,147
5,250 4,0
00 3,287
2,642 2,
199 2,269
-70
Canada
1,390
232 262
259 228
234 213
232 250
275 -2
5
ONTARIO
United State
s 4,750
1,847 1,8
15 2,089
1,761 1 7
88 1,535
1,194 1,1
66 779
387
Canada 5,110
2,373 1,267 1,00
0 967 1,110
977 1,014 949
925 24
5T. LAWR
ENCE RIV
ER
United State
s
37 V 58
50 59
47 86
131 121
13 108
Canada
123 89 129
128 94 76
74 78 51
27
     
‘ Phosphorus Toadings
for T975 thr0ugh T981
are reported for sewage
treatment pTants disch
arging directTy to the
Takes and for
aTT indirect discharger
s over 3,800 m3/d (T M
GD) in the U.S. and ov
er 4,500 m3/d (T MIGD)
in Canada. T982 Toads
incTude
indirect Ontario discha
rgers over 3,800 ma/d.
2 Expected Toad with
nunicipaTities at T.O
mg/L "P", caTcuTated u
sing T982 fTow data.
1.0 mg/L is presentTy
an Agreement
requirement onTy for L
ake Erie, Lake Ontario
, and the internationa
T portion of the St. L
awrente River.
Excess — Reported Toad
ing for T982 minus caT
cuTated Toading if eff
Tuent concentrations w
ere T mg/L.
Canadian data are for
caTendar year; U.S. da
ta are for water year
(October Tst - Septembe
r 30th).
NOTES: Note that the
T975 to T979 phosphoru
s Toads have been chan
ged sTightTy from thos
e previousTy reported
as a
resuTt of a major revi
ew of the historicaT r
ecords of U.S. dischar
gers by U.S. EPA GLNPO
.
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Figure 3-2 Lake Ontario municipal phosphorus loads.
In 1
982,
the
U.S.
juri
sdic
tion
s ac
hiev
ed a
n av
erag
e f
1ow-
weig
hted
tota
1
phos
phor
us c
once
ntra
tion
of 1
ess
than
1.0
mg/L
in t
he d
isch
arge
s f
rom
majo
r
municipa1 treatment p1ants (Tab1e 3.2) in the Superior, Michigan, and Erie
drainage basins. New York does not require phosphorus remova1 at treatment
p1ants in the St. Lawrence River Basin.
 
TABLE 3.2
AVERAGE REPORTED PHOSPHORUS CONCENTRATIONS (mg/L)
OF MUNICIPAL WASTENATER DISCHARGES
TO THE GREAT LAKES SYSTEM (1982)
Lake Canada United States
Superior 3.1* 0.8
Michigan - 0.8
Huron 1.4* 1.2
Erie 0.9 1.0
Ontario 1.0 1.5
St. Lawrence River 1.5 9.5
  
* On
tari
o ha
s no
t re
quir
ed p
hosp
horu
s re
mova
1 a
t a1
1 mu
nici
pa1i
ties
in t
he
Upper Lakes Basin.
 
A1m
ost
a11
of
the
Ont
ari
o m
uni
cip
a1
tre
atm
ent
p1a
nts
in
the
Lak
e E
rie
Bas
in
con
tin
ue
to
mee
t t
he
1.0
mg/
L o
bje
cti
ve.
In
198
2,
the
p1a
nts
dis
cha
rge
d
was
tew
ate
r h
avi
ng
a f
10w
-we
igh
ted
ave
rag
e c
onc
ent
rat
ion
of
0.9
mg/
L t
ota
1
pho
sph
oru
s.
The
Ont
ari
o
tre
atm
ent
p1a
nts
in
the
Lak
e
Ont
ari
o
Bas
in
dis
cha
rge
d
tre
ate
d s
ewa
ge
wit
h a
wei
ght
ed
ave
rag
e c
onc
ent
rat
ion
of
1.0
mg/
L.
Th
e
Bo
ar
d
is
mo
st
p1
ea
se
d
to
re
po
rt
(T
ab
1e
3.2
)
th
at
on
th
e
av
er
ag
e
th
e
jur
isd
ict
ion
s
are
fin
a11
y
app
roa
chi
ng
the
req
uis
ite
pho
sph
oru
s
rem
ova
1
fra
n
mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
p1
an
t
di
sc
ha
rg
es
an
d
are
no
w
ac
hi
ev
in
g
the
1.
0
mg/
L e
ff1
uen
t 1
imi
tat
ion
in
the
Lak
e E
rie
Bas
in
whi
ch
was
ca1
1ed
for
in
the
1972 Agreement.
Tab
1e
3.3
pre
sen
ts
inf
orm
ati
on
abo
ut
the
1ar
ges
t s
ewa
ge
tre
atm
ent
p1a
nts
in
th
e
Lo
we
r
La
ke
s
Ba
si
n
wh
ic
h,
in
19
82
,
di
d
no
t
ac
hi
ev
e
an
av
er
ag
e
ph
os
ph
or
us
eff
1ue
nt
con
cen
tra
tio
n o
f 1
.0
mg/
L o
r 1
ess
.
Whi
1e
fu1
1
com
p1i
anc
e h
as
not
yet
be
en
ac
hi
ev
ed
at
th
es
e
1a
rg
er
p1
an
ts
,
th
er
e
ha
s
be
en
so
me
im
pr
ov
em
en
t
si
nc
e
198
1.
C1e
ve1
and
Sou
the
r1y
has
red
uce
d
its
ann
ua1
ave
rag
e
eff
1ue
nt
co
nc
en
tr
at
io
n
fr
om
1.
3
mg
/L
to
1.
1
mg
/L
,
an
d
C1
ev
e1
an
d
We
st
er
1y
fr
om
3.
0
mg
/L
to
2.
5
mg
/L
in
198
2.
Th
e
Wa
yn
e
Co
un
ty
Ny
an
do
tt
e
p1
an
t
in
Mi
ch
ig
an
an
d
th
e
Am
he
rs
t
p1
an
t
in
Ne
w
Yo
rk
we
re
in
co
mp
1i
an
ce
in
19
81
,
bu
t
ef
f1
ue
nt
co
nc
en
tr
at
io
ns
in
cr
ea
se
d
to
1.
4
mg
/L
an
d
1.
7
mg
/L
,
re
sp
ec
ti
ve
1y
,
in
19
82
.
   
TABLE 3.3
LARG
ER M
UNIC
IPAL
DISC
HARG
ERS
IN T
HE L
ouER
LAKE
S EX
CEED
ING
THE
1 MG
/L T
ARGE
T
(P1ants discharging over 100,000 mi/d or 25 MCD)
 
EXCESS
EXPECT
ED DAT
E
FACILITY
JURIS—
EFFLUENT
ACTUALa
CALCULAT
EDb
TO ACHIE
VE 1 mg/
L
DICTIO
N
CONCEN
TRATIO
N LO
ADING
LOADIN
G L
OADING
EFFLUE
NT LIM
ITATIO
N
REMARK
S
(mg/L
)
(tonn
eS/yr
) (t
onnes
/yr)
(t/yr
)
LA
KE
ER
IE
C1e
ve1
and
Ohi
o
- Sout
her1y
STP
- Nest
er1y S
TP
133
115
18
1983
More t
han $4
10 mi1
1ion s
pent t
o date
to
106
42
64
1983
upgrad
e trea
tment
and co
11ecti
on sys
tems
and t
o ins
ta11
phosp
horus
contr
o1s
r
-
L
n
.
r
—
N
Wayne County
Nyan
dott
e
Mich
igan
1.4
150
106
44
Was
in c
omp1
ianc
e 19
81.
Londo
n Gre
enway
Ontar
io
1.2
54
45
9
1983
Was i
n com
p1ian
ce 19
81.
LA
KE
ON
TA
RI
O
Buffa
1o ST
P
New Y
ork
1.2
278
227
51
1983
Faci1
ities
in p1
ace f
or ph
ospho
rus
remova
1. Ho
wever,
1imita
tions
in s1u
dge
digest
ion ca
pacity
prec1u
de fu1
1 oper
ation
of the
se fac
i1itie
s. Co
rrecti
ve mea
sures
current1
y under
way.
-
2
2
_
Niagar
a Fa11
s
STP
New
York
1.6
117
76
41
1983
An i
ndus
try
whic
h wa
s di
scha
rgin
g
signi
fican
t amo
unts
of ph
ospho
rus t
o the
muni
cipa
1 tr
eatm
ent
p1an
t in
trod
uced
a
c1ose
d-1oo
p pro
cess
in 1a
te 19
82.
This
is
expec
ted t
o red
uce e
xcess
1oadi
ng, s
o the
muni
cipa
1 p1
ant
eff1
uent
wi11
meet
the
requir
ed pho
sphoru
s Timi
t.
Metr
o Sy
racu
se
New
York
1.2
109
89
20
1983
Has
been
meet
ing
1imi
t si
nce
Augu
st,
1982
STP
Amhe
rst
STP
New
York
1.7
47
28
19
1983
Was
in c
omp1
ianc
e 19
81.
Hami
1ton
Onta
rio
1.2
122
106
16
-
Oper
atio
naT
modi
fica
tion
s re
su1t
ed i
n
sign
ific
ant
redu
ctio
ns
in 1
982.
Unde
r
furt
her
revi
ew b
y mu
nici
pa1i
ty t
o ac
hiev
e
objec
tives
.
Tor
ont
o N
umb
er
STP
Onta
rio
1.2
167
134
33
1983
Reco
nstr
ucti
on o
f ch
emic
ai s
tora
ge
faci
1iti
es c
omp1
eted
in 1
ate
1981.
Adeq
uate
phos
phor
us
remo
va1
rein
stit
uted
in
ea
r1
y
198
2.
  
a.
Cana
dian
data
are
for
ca1e
ndar
year
1982
; U
.$.
data
are
for
wate
r y
ear
1982
(Oct
ober
1, 1
981
- Se
ptem
ber
30,
1982
).
b.
Load
ing
assu
ming
an e
ff1u
ent
phos
phor
us
conc
entr
atio
n of
1.0
mg/L
.
  
The
Hami
1ton
and
the
Toro
nto-
Humb
er t
reat
ment
p1an
ts a
re t
he m
ajor
Onta
rio
p1ants discharging to Lake Ontario that sti11 are not meeting the 1.0 mg/L
obje
ctiv
e.
Thes
e p1
ants
disc
harg
ed e
ff1u
ents
with
aver
age
phos
phor
us
conc
entr
atio
ns o
f 1.
2 mg
/L i
n 19
82 c
ompa
red
to 2
.2 a
nd 1
.5 m
g/L
resp
ecti
ve1y
,
in 1
981.
The
Lond
on G
reen
way
p1an
t in
the
Lake
Erie
Basi
n wa
s in
comp
1ian
ce
in 1981 but operationaT prob1ems during part of the year caused the average
concentration to increase to 1.2 mg/L in 1982.
The
Vi11
age
of L
owvi
11e,
New
York
, wh
ich
disc
harg
es t
o Mi
11
Cree
k in
the
Lak
e O
nta
rio
Bas
in
rep
ort
ed
an
ave
rag
e p
hos
pho
rus
con
cen
tra
tio
n o
f 6
6 m
g/L
.
A1th
ough
its
repo
rted
f1ow
was
1ess
than
3,80
0 ma
/d,
this
resu
1ts
in a
1oad
of
ove
r 8
8 t
onn
es
per
yea
r.
Thi
s T
oad
ing
is
due
to
ind
ust
ria
1 i
npu
ts,
part
icu1
ar1y
dair
y wa
stes
.
The
faci
1ity
is a
ctua
11y
a 1a
goon
and
is o
n1y
req
uir
ed
to
rem
ove
pho
sph
oru
s i
f i
ts
ave
rag
e f
1ow
exc
eed
s 3
,80
0 m
a/d
.
The
Boa
rd
not
es
the
maj
or
acc
omp
1is
hme
nt
of
the
jur
isd
ict
ion
s i
n a
chi
evi
ng
a h
igh
1eve
1 o
f p
hos
pho
rus
rem
ova
1 f
or
mun
ici
pa1
was
tew
ate
r t
rea
tme
nt
p1a
nts
in
the
Gre
at
Lak
es
Bas
in.
The
Boa
rd
sup
por
ts
Com
mis
sio
n e
ffo
rts
to
enc
our
age
ear1y comp1etion of projects not yet in comp1iance.
Pho
sph
oru
s 1
oad
ing
inf
orm
ati
on
fro
m 1
975
thr
oug
h 1
982
for
a11
ind
ivi
dua
1
mun
ici
pa1
was
tew
ate
r t
rea
tme
nt
p1a
nts
dis
cha
rgi
ng
dir
ect
1y
to
the
Gre
at
Lak
es
and
tho
se
dis
cha
rgi
ng
mor
e t
han
3,8
00
m3/
d t
o t
rib
uta
rie
s c
an
be
obt
ain
ed
fro
m t
he
IJC
Gre
at
Lak
es
Reg
ion
a1
Off
ice
, W
ind
sor
,
Ont
ari
o.
Industria1
Pho
sph
oru
s 1
oad
ing
s f
rom
ind
ust
ria
1
sou
rce
s g
ene
ra1
1y
con
sti
tut
e o
n1y
a
sma1
1 p
ort
ion
of
the
tota
1 p
hos
pho
rus
Toa
d t
o t
he
Gre
at
Lak
es.
Rec
ent
est
ima
tes
of
the
ind
ust
ria
1 1
oad
in
s a
re
inc
1ud
ed
in
Tab
1e
3.4.
Whi
1e
the
.
dat
a
in
Tab
1e
3.4
are
ind
ica
tiv
e
0g
ind
ust
ria
1
con
tri
but
ion
s
of
phO
Sph
oru
s
1n
the
Gre
at
Lak
es
Bas
in,
it
is
not
an
acc
ura
te
est
ima
te
of
1oa
ds
fra
n t
his
se
ct
or
du
e
to
ju
ri
sd
ic
ti
on
a1
di
ff
er
en
ce
s
in
re
po
rt
in
g
an
d
co
nt
ro
1
re
qu
ir
em
en
ts
.
 
TABLE 3.4
RE
PO
RT
ED
IN
DU
ST
RI
AL
TO
TA
L
PH
OS
PH
OR
US
LO
AD
IN
GS
*
(Tonnes per Year)
   
La
ke
Un
it
ed
St
at
es
Ca
na
da
To
ta
1
Su
pe
ri
or
2
84
86
Mi
ch
ig
an
15
0
-
15
0
Hu
ro
n
27
3
30
Er
ie
51
41
92
On
ta
ri
o
31
58
89
*
Un
it
ed
St
at
es
da
ta
ar
e
fo
r
19
82
wa
te
r
ye
ar
.
Ca
na
di
an
da
ta
ar
e
for 1982 ca1endar year.
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Th
e
re
po
rt
ed
in
du
st
ri
al
lo
ad
in
gs
ar
e
48
%,
17
%,
an
d
7%
of
th
e
cu
rr
en
t
mu
ni
ci
pa
l
lo
ad
in
gs
to
th
e
Up
pe
r
Gr
ea
t
La
ke
s:
Su
pe
ri
or
,
Mi
ch
ig
an
an
d
Hu
ro
n,
re
sp
ec
ti
ve
ly
.
In
du
st
ri
al
ph
os
ph
or
us
in
pu
ts
are
on
ly
4%
of
the
mu
ni
ci
pa
l
lo
ad
s
to
Lak
es
Er
ie
an
d
On
ta
ri
o.
Ov
er
al
l,
in
du
st
ri
al
in
pu
ts
of
ph
os
ph
or
us
ar
e
7%
of
the
cur
ren
t m
uni
cip
al
loa
ds
to
the
Gre
at
Lak
es.
How
eve
r,
som
e
ind
ust
rie
s
dis
cha
rge
sub
sta
nti
al
amo
unt
s
of
pho
sph
oru
s
int
o
som
e o
f
the
are
as
of
con
cer
n,
inc
lud
ing
the
Fox
Riv
er,
Det
roi
t
Riv
er,
Roc
hes
ter
Emb
aym
ent
,
Cle
vel
and
, C
orn
wal
l-M
ass
ena
,
Ham
ilt
on
Har
bou
r,
and
the
Nia
gar
a R
ive
r.
Ind
ust
ria
l
and
mun
ici
pal
loa
din
gs
of
pho
sph
oru
s t
o t
hes
e a
rea
s
of
con
cer
n a
re
rep
ort
ed
in
the
ass
ess
men
t o
f t
hes
e a
rea
s.
3.3 CONTROLS
Municipal
Ann
ex
3 o
f t
he
197
8 A
gre
eme
nt
pro
pos
es
tar
get
pho
sph
oru
s l
oad
s,
est
abl
ish
men
t o
f l
oad
all
oca
tio
ns,
com
pli
anc
e s
che
dul
es,
and
det
ail
s s
pec
ifi
c
mea
sur
es
to
con
tro
l
pho
sph
oru
s i
npu
ts
to
the
Gre
at
Lak
es.
The
bas
ic
req
uir
eme
nt
is
to
red
uce
the
pho
sph
oru
s c
onc
ent
rat
ion
in
mun
ici
pal
dis
cha
rge
s
to
1.0
mg/
L i
n t
he
Upp
er
Gre
at
Lak
es
and
imp
lem
ent
pro
gra
ms
to
ach
iev
e t
arg
et
loa
ds
of
11,
000
t/y
r t
o L
ake
Eri
e a
nd
7,0
00
t/y
r t
o L
ake
Ont
ari
o b
y r
edu
cin
g
poi
nt
and
non
poi
nt
sou
rce
s.
The
se
req
uir
eme
nts
hav
e r
ece
ntl
y b
een
con
fir
med
by the Parties.
Industrial
Ann
ex
3,
as
des
cri
bed
abo
ve,
is
tar
get
ed
mai
nly
at
mun
ici
pal
dis
cha
rge
s.
How
eve
r,
ind
ust
ria
l d
isc
har
ger
s o
f p
hos
pho
rus
can
be
imp
ort
ant
sou
rce
s,
espe
cial
ly t
o th
e Up
er L
akes
(see
prev
ious
sect
ion
on l
oadi
ngs)
.
Both
the
Pu
p a
nd
ape
r T
ask
orc
e a
nd
the
Pet
rol
eum
Ref
ine
ry
Tas
k F
orc
e i
n t
hei
r
reports to the Board identified individual facilities whose phOSphorus
con
tri
but
ion
was
sig
nif
ica
nt
in
a n
umb
er
of
are
as
of
con
cer
n.
In
fac
t,
ove
r
half
of t
he k
nown
indu
stri
al
phos
phor
us l
oadi
ngs
in W
isco
nsin
and
Ohio
come
fro
m p
ulp
and
pap
er
ope
rat
ion
s a
nd
pet
rol
eum
ref
ine
rie
s,
res
pec
tiv
ely
.
Oth
er
impo
rtan
t re
port
ed s
ourc
es o
f ph
osph
orus
to t
he G
reat
Lake
s ar
e th
e fo
od
pro
ces
sin
g i
ndu
str
y a
nd
the
aut
omo
bil
e m
anu
fac
tur
ing
ind
ust
ry.
Annex 3 of the 1978 Agreement calls for “regulation of phosphorus
intr
oduc
tion
from
indu
stri
al
disc
harg
es t
o th
e ma
ximu
m pr
acti
cabl
e ex
tent
."
Most jurisdictions currently limit phosphorus in industrial discharges on a
cas
e b
y c
ase
bas
is.
How
eve
r,
in
Wis
con
sin
, a
rec
ent
Sup
rem
e C
our
t d
eci
sio
n
does not generally allow the Wisconsin Department of Natural Resources to
pla
ce
a c
ate
gor
ica
l p
hos
pho
rus
rem
ova
l r
equ
ire
men
t o
n m
ost
ind
ust
rie
s i
n t
he
State beyond that required by national effluent guidelines.
Nonpoint Sources
It has become clear that achievement of the phosphorus reduction target
load
s of
Anne
x 3
of t
he 1
978
Agre
emen
t is
not
feas
ible
, e
spec
iall
y in
Lake
Erie, without significantreductions in nonpoint source of phosphorus. As
load
ings
from
othe
r so
urce
s co
ntin
ue t
o be
redu
ced,
the
prop
orti
on o
f th
e
tot
al
loa
din
g c
ont
rib
ute
d b
y n
onp
oin
t s
our
ces
wil
l
inc
rea
se
unt
il
con
tro
ls
are
imp
lem
ent
ed
und
er
the
new
Pho
sph
oru
s L
oad
ing
Red
uct
ion
Sup
ple
men
t,
Ann
ex
3 t
o
the
Agr
eem
ent
.
See
Cha
pte
r 7
for
a s
umm
ary
of
pra
cti
ces
and
pro
gra
ms
to
con
tro
l n
onp
oin
t s
our
ces
of
pol
lut
ion
in
the
Gre
at
Lak
es
Bas
in.
Detergent Phosphorus Limitations
 
In
add
iti
on
to
the
con
str
uct
ion
and
ope
rat
ion
of
was
tew
ate
r t
rea
tme
nt
fac
ili
tie
s t
o r
edu
ce
pho
sph
oru
s i
n m
uni
cip
al
and
ind
ust
ria
l w
ast
es,
the
Part
ies
also
agre
ed t
o co
nsid
er r
egul
atio
ns l
imit
ing
or e
limi
nati
ng p
hosp
horu
s
from detergents sold for use within the Great Lakes System.
In
Can
ada
, a
Fed
era
l l
aw
was
pas
sed
in
Dec
emb
er
197
2 w
hic
h n
ati
ona
lly
lim
ite
d t
he
amo
unt
of
pho
sph
oru
s i
n l
aun
dry
det
erg
ent
s t
o 2
.2%
by
wei
ght
.
In
the
Uni
ted
Sta
tes
, i
t w
as
dec
ide
d n
ot
to
leg
isl
ate
the
pho
sph
oru
s c
ont
ent
of
det
erg
ent
s o
n a
nat
ion
al
bas
is
but
rat
her
to
con
cen
tra
te
on
pho
sph
oru
s r
emo
val
fro
m m
uni
cip
al
sew
age
and
ind
ust
ria
l
was
tes
whe
re
nec
ess
ary
.
Eac
h s
tat
e
ind
epe
nde
ntl
y a
sse
sse
s t
he
ben
efi
ts
and
cos
ts
of
a d
ete
rge
nt
pho
sph
ate
ban
and
pas
ses
leg
isl
ati
on
acc
ord
ing
ly.
Det
ail
s o
f t
he
cur
ren
t s
tat
us
of
leg
isl
ati
on
to
lim
it
the
pho
sph
oru
s c
ont
ent
of
det
erg
ent
s s
old
or
use
d i
n t
he
Gre
at
Lak
es
Bas
in
are
pre
sen
ted
in
the
Mun
ici
pal
Aba
tem
ent
Tas
k F
orc
e
Rep
ort
.
The
Sta
tes
of
Min
nes
ota
, M
ich
iga
n,
Ind
ian
a a
nd
New
Yor
k c
urr
ent
ly
hav
e d
ete
rge
nt
pho
sph
oru
s b
ans
whi
ch
lim
itc
onc
ent
rat
ion
s t
o t
he
197
8 A
gre
eme
nt
req
uir
eme
nt
of
0.5
% b
y
wei
ght
as
ele
men
tal
pho
sph
oru
s.
At
pre
sen
t,
no
ban
exi
sts
in
the
Sta
tes
of
Wis
con
sin
,
Ohi
o
and
Pen
nsy
lva
nia
.
How
eve
r,
the
Wis
con
sin
and
Ohi
o
Sta
te
Leg
isl
atu
res
pre
sen
tly
are
ass
ess
ing
det
erg
ent
ban
bil
ls.
In
add
iti
on,
som
e
com
mun
iti
es
in
the
Bas
in,
suc
h
as
Chi
cag
o,
Ill
ino
is
and
Akr
on,
Ohi
o
hav
e
pas
sed
ord
ina
nce
s w
hic
h l
imi
t d
ete
rge
nt
pho
sph
ate
s.
The
Mun
ici
pal
Aba
tem
ent
Tas
k F
orc
e r
epo
rt
ind
ica
tes
tha
t r
edu
ced
ph
os
ph
or
us
le
ve
ls
in
se
wa
ge
re
su
lt
in
g
fr
om
the
de
te
rg
en
t
co
nt
ro
ls
wil
l
br
in
g
abo
ut
a
red
uct
ion
in
Bas
in
pho
sph
oru
s
loa
din
gs
fro
m
non
-co
mpl
ian
t
fac
ili
tie
s,
co
mb
in
ed
se
we
r
an
d
by
pa
ss
ov
er
fl
ow
s,
pr
iv
at
e
tr
ea
tm
en
t
sy
st
em
s,
fa
ci
li
ti
es
sm
al
le
r
th
an
3,
80
0
m3
/d
,
an
d
th
os
e
wi
th
ou
t
ph
os
ph
or
us
re
mo
val
fa
ci
li
ti
es
.
An
att
emp
t w
as
mad
e
to
qua
nti
fy
the
se
inp
uts
.
Usi
ng
8.7
%
pho
sph
oru
s
as
th
e
pr
e-
co
nt
ro
l
de
te
rg
en
t
ph
os
ph
or
us
le
ve
l
fo
r
al
l
ju
ri
sd
ic
ti
on
s,
0.
5%
as
th
e
co
nt
ro
l
lev
el
in
th
e
Ba
si
n
ar
ea
s
of
Ne
w
Yo
rk
,
In
di
an
a,
Mi
ch
ig
an
an
d
Mi
nn
es
ot
a,
2.
2%
fo
r
On
ta
ri
o
an
d
as
se
ss
in
g
a
0.
5%
le
ve
l
fo
r
Oh
io
an
d
Wi
sc
on
si
n,
it
is
es
ti
ma
te
d
th
at
a
lo
ad
re
du
ct
io
n
fo
r
th
e
Sp
ec
if
ie
d
lo
ad
in
g
so
ur
ce
s
in
th
e
Ba
si
n
is
es
ti
ma
te
d
to
be
1,
90
0
to
nn
es
pe
r
ye
ar
.
Th
e
to
ta
l
in
pu
t
sa
vi
ng
s
co
mp
ar
ed
to
th
e
Ba
si
n
lo
ad
in
g
ta
rg
et
of
31
,3
50
to
nn
es
pr
op
os
ed
in
An
ne
x
3
is
ju
dg
ed
to
be
important.
3.4 CONCLUSIONS AND RECOMMENDATIONS
Conclusions
0
Th
e
tr
op
hi
c
st
at
us
of
th
e
Gr
ea
t
La
ke
s
ha
s
no
t
wo
rs
en
ed
in
re
ce
nt
ye
ar
s
an
d
ha
s
im
pr
ov
ed
ma
rk
ed
ly
in
so
me
ar
ea
s,
su
ch
as
Sa
gi
na
w
Ba
y
an
d
So
ut
he
rn
La
ke
Hu
ro
n,
an
d
La
ke
On
ta
ri
o.
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 The
amb
ien
t
pho
sph
oru
s
1ev
e1s
in
the
Gre
at
Lak
es
are
dec
1in
ing
s1i
ght
1y
or
are
not
exh
ibi
tin
g d
ete
cta
b1e
tre
nds
.
For
exa
mp1
e,
the
amb
ien
t p
hos
pho
rus
1ev
e1$
in
Lak
e O
nta
rio
hav
e c
ont
inu
ed
to
dec
1in
e,
wit
h t
he
198
2 1
eve1
of
13.
5 p
g/L
bei
ng
the
1ow
est
in
13
yea
rs.
Nhi
1e
amb
ien
t 1
eve
1s
of
pho
sph
oru
s i
n L
ake
Eri
e h
ave
,
for
the
mos
t
par
t n
ot
dec
1in
ed,
a1t
hou
gh
oth
er
ind
ica
tor
s,
suc
h a
s f
a11
ch1orophy11 a_have shown improvement.
Muni
cipa
1 p
hosp
horu
s 1o
adin
gs a
re a
ppro
achi
ng t
he 1
eve1
s re
quir
ed b
y
the
197
8 A
gre
eme
nt
as
mor
e a
nd
mor
e p
1an
ts
mee
t t
he
1 m
g/L
1imitation.
The
pho
sph
oru
s 1
oad
red
uct
ion
s d
ire
ct1
y a
ttr
ibu
tab
1e
to
det
erg
ent
pho
sph
oru
s c
ont
ro1
s a
re
imp
ort
ant
.
Red
uce
d p
hos
pho
rus
con
cen
tra
tio
ns
in
mun
ici
pa1
was
tew
ate
r a
s a
res
u1t
of
det
erg
ent
con
tro
1s
pro
vid
e
sav
ing
s i
n t
rea
tme
nt
cos
ts
in
ter
ms
of
che
mic
a1s
req
uir
ed
and
red
uce
d
vo1umes of s1udges requiring hand1ing, treating and disposa1.
As
pho
sph
oru
s 1
oad
ing
s a
re
fur
the
r r
edu
ced
thr
oug
h m
uni
cip
a1,
ind
ust
ria
1,
and
det
erg
ent
con
tro
1s,
the
pro
por
tio
n o
f t
he
res
idu
a1
1oa
din
gs
con
tri
but
ed
by
non
poi
nt
sou
rce
s w
i11
inc
rea
se
unti
1 c
ont
ro1
s
are imp1emented.
Recommendations
Cont
inue
d sa
mp1i
ng o
f nu
trie
nt 1
eve1
s in
the
Grea
t La
kes
is n
eede
d to
document the changes which are expected to occur due to phosphorus
contr01 programs.
Bio1ogica1 indicators of trophic state, such as ph top1ankton and
zoo
p1a
nkt
on
abu
nda
nce
and
com
mun
ity
str
uct
ure
sho
u d
con
tin
ue
to
be
monitored in each of the 1akes.
The
Gre
at
Lak
es
jur
isd
ict
ion
s,
par
tic
u1a
r1y
New
Yor
k a
nd
Ohi
o,
sho
u1d
increase efforts to impose phosphorus 1imits and expedite attainment
of fina1 eff1uent discharge requirements at major municipa1
wastewater treatment faci1ities in the Great Lakes Basin.
Jurisdictions shou1d adopt (in particu1ar Ohio and Wisconsin) or
retain detergent phosphorus contro1s as a component of their
phosphorus management strategy.
Recommendations on considerations for programs to contr01 nonpoint
sources of phosphorus are contained in Chapter 7.
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4.
Ot
he
r
En
vi
ro
nm
en
ta
l
Co
nt
am
in
an
ts
and their Control
Thi
s c
hap
ter
add
res
ses
tox
ic
sub
sta
nce
s,
hea
vy
met
aTs
, a
nd
oth
er
com
pTe
x
org
ani
c s
ubs
tan
ces
whi
ch
are
pre
sen
t i
n t
he
Gre
at
Lak
es
eco
sys
tem
as
a r
esu
Tt
of
man
's
act
ivi
tie
s.
Thi
s d
ist
inc
tio
n b
etw
een
tox
ic
and
oth
er
com
pTe
x o
rga
nic
sub
sta
nce
s i
s n
ece
ssa
ry
bec
aus
e,
for
man
y o
f t
he
sub
sta
nce
s a
nd
at
the
con
cen
tra
tio
ns
at
whi
ch
the
y a
re
pre
sen
t,
det
rim
ent
aT
eff
ect
s o
n h
uma
n h
eaT
th
and
the
env
iro
nme
nt
hav
e n
eit
her
bee
n p
rov
en
nor
dis
pro
ven
.
Env
iro
nme
nta
T
con
tam
ina
tio
n
by
com
pTe
x
org
ani
c
sub
sta
nce
s
and
by
hea
vy
met
ais
is
one
of
the
two
pri
nci
paT
foc
use
s
of
the
197
8
Gre
at
Lak
es
Wat
er
Qua
iit
y
Agr
eem
ent
.
A m
ajo
r
90a
]
of
the
Agr
eem
ent
is
to
con
tro
T
the
ent
ry
of
com
pTe
x
org
ani
c
sub
sta
nce
s
int
o
the
Gre
at
Lak
es,
and
to
res
tor
e
and
pro
tec
t
the
eco
sys
tem
fro
m
the
se
sub
sta
nce
s.
A w
ide
ran
ge
of
pro
gra
ms
and
act
ivi
tie
s
are in progress to achieve these ends.
Th
e
pu
rp
os
e
of
th
es
e
pr
og
ra
ms
an
d
ac
ti
vi
ti
es
is
to
de
te
rm
in
e
th
e
ex
te
nt
of
co
nt
am
in
at
io
n,
id
en
ti
fy
so
ur
ce
s,
es
ta
bi
is
h
th
e
hu
ma
n
he
ai
th
an
d
en
vi
ro
nm
en
ta
T
si
gn
if
ic
an
ce
of
th
e
su
bs
ta
nc
es
,
id
en
ti
fy
an
d
im
pi
em
en
t
re
me
di
ai
pr
og
ra
ms
,
an
d
tr
ac
k
th
e
re
sp
on
se
of
the
Gr
ea
t
La
ke
s
ec
os
ys
te
m
to
th
es
e
pr
og
ra
ms
.
Th
e
ge
ne
ra
T
an
d
sp
ec
if
ic
ob
je
ct
iv
es
in
th
e
Ag
re
em
en
t
pr
ov
id
e
th
e
be
nc
hm
ar
ks
,
an
d
su
rv
ei
TT
an
ce
an
d
mo
ni
to
ri
ng
are
th
e
ma
jo
r
to
oi
s
th
ro
ug
h
wh
ic
h
th
e
re
qu
is
it
e
programs and activities are assessed.
Th
e
Wa
te
r
Qu
aT
it
y
Bo
ar
d
ha
s
re
po
rt
ed
to
th
e
Co
mm
is
si
on
in
pr
ev
io
us
ye
ar
s
on
th
e
ef
fo
rt
s
in
bo
th
Ca
na
da
an
d
th
e
Un
it
ed
St
at
es
to
co
nt
ro
T
th
e
en
tr
y
of
co
mp
le
x
or
ga
ni
c
su
bs
ta
nc
es
int
o
th
e
en
vi
ro
nm
en
t
an
d
to
ab
at
e
th
e
th
re
at
to
th
e
Great Lakes ecosystem.
Th
is
ch
ap
te
r
di
sc
us
se
s
th
e
pr
ob
ie
m
of
to
xi
c
su
bs
ta
nc
es
in
th
e
Gr
ea
t
La
ke
s
fr
om
th
e
Bo
ar
d'
s
pe
rs
pe
ct
iv
e,
su
mm
ar
iz
es
cu
rr
en
t
pr
og
ra
ms
,
ac
ti
vi
ti
es
,
an
d
in
it
ia
ti
ve
s
of
th
e
ju
ri
sd
ic
ti
on
s
an
d
th
e
Bo
ar
d,
an
d
pr
es
en
ts
th
e
re
su
Tt
s
fr
om
th
es
e
en
de
av
ou
rs
.
Th
e
ch
ap
te
r
ai
so
pr
es
en
ts
in
fo
rm
at
io
n,
te
ch
no
To
gy
,
an
d
research needs identified by the Board.
4.
1
TO
XI
C
SU
BS
TA
NC
ES
IN
TH
E
GR
EA
T
LA
KE
S
AN
D
TH
EI
R
SI
GN
IF
IC
AN
CE
Th
e
Wa
te
r
Qu
aT
it
y
Bo
ar
d,
in
re
po
rt
s
da
ti
ng
fr
om
19
74
,
ha
s
ad
vi
se
d
th
e
Co
mm
is
si
on
ab
ou
t
th
e
wi
de
Sp
re
ad
pr
es
en
ce
of
co
mp
ie
x
or
ga
ni
c
su
bs
ta
nc
es
an
d
he
av
y
me
ta
Ts
in
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m
as
a
re
su
Tt
of
ma
n'
s
ac
ti
vi
ti
es
.
Th
es
e
su
bs
ta
nc
es
ha
ve
be
en
fo
un
d
in
th
e
op
en
Ta
ke
an
d
pa
rt
ic
uT
ar
Ty
in
ne
ar
sh
or
e
ar
ea
s
of
co
nc
er
n,
wh
er
e
nu
me
ro
us
us
es
of
th
e
Gr
ea
t
La
ke
s
re
so
ur
ce
ha
ve
be
en
ad
ve
rs
ei
y
im
pa
ct
ed
.
Th
e
Bo
ar
d
pr
ov
id
ed
a
de
ta
iT
ed
re
po
rt
of
en
vi
ro
nm
en
ta
i
co
nd
it
io
ns
,
im
pa
ct
ed
us
es
,
an
d
co
rr
ec
ti
ve
me
as
ur
es
fo
r
th
e
18
Ci
as
s
"A
"
ar
ea
s
of
co
nc
er
n
in
it
s
19
81
re
po
rt
to
th
e
Co
mm
is
si
on
,
an
d
Ch
ap
te
r
5
of
th
is
re
po
rt
pr
ov
id
es
an
up
da
te
of
de
ve
To
pm
en
ts
du
ri
ng
th
e
pa
st
ye
ar
,
in
cT
ud
in
g
id
en
ti
fi
ca
ti
on
of
ad
di
ti
on
ai
fi
sh
ad
vi
so
ri
es
as
so
ci
at
ed
wi
th
co
nt
am
in
an
ts
in
fi
sh
in
Oh
io
's
BT
ac
k
an
d
As
ht
ab
uT
a
Ri
ve
rs
,
an
d
re
po
rt
ed
hi
gh
in
ci
de
nc
e
of
tu
mo
rs
in
fi
sh
fr
om
Ha
mi
Tt
on
Ha
rb
ou
r,
in
On
ta
ri
o.
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Th
e
Bo
ar
d
re
po
rt
s
li
tt
le
de
mo
ns
tr
ab
le
pr
og
re
ss
in
im
pl
em
en
ti
ng
pr
og
ra
ms
to
re
so
lv
e
id
en
ti
fi
ed
pr
ob
le
ms
as
so
ci
at
ed
wi
th
co
mp
le
x
or
ga
ni
c
su
bs
ta
nc
es
an
d
he
av
y
me
ta
ls
.
Ho
we
ve
r,
so
me
si
gn
if
ic
an
t
re
me
di
al
me
as
ur
es
ar
e
no
te
d,
in
cl
ud
in
g
th
e
dr
ed
gi
ng
of
so
me
PC
B-
co
nt
am
in
at
ed
se
di
me
nt
s
fr
om
th
e
Sh
ia
wa
ss
ee
Ri
ve
r,
wh
ic
h
is
pa
rt
of
th
e
Sa
gi
na
w
Ri
ve
r
sy
st
em
,
an
d
th
e
cl
ea
nu
p
or
co
nt
ro
l
of
se
ve
ra
l
ha
za
rd
ou
s
wa
st
e
si
te
s
in
th
e
As
ht
ab
ul
a
Ri
ve
r
Ba
si
n.
 
In
co
nj
un
ct
io
n
wi
th
fu
rt
he
r
st
ud
ie
s
to
ev
al
ua
te
th
e
ex
te
nt
of
th
e
pr
ob
le
ms
th
e
ju
ri
sd
ic
ti
on
s
co
nt
in
ue
to
as
se
ss
al
te
rn
at
iv
e
me
an
s
of
al
le
vi
at
in
g
th
es
e
problems .
SOURCES OF CONTAMINANTS
Co
mp
le
x
or
ga
ni
c
su
bs
ta
nc
es
ar
e
kn
ow
n
to
en
te
r
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m
by
a
va
ri
et
y
of
pa
th
wa
ys
,
in
cl
ud
in
g
mu
ni
ci
pa
l
an
d
in
du
st
ri
al
di
sc
ha
rg
es
,
no
np
oi
nt
la
nd
ru
no
ff
,
at
mo
sp
he
ri
c
de
po
si
ti
on
,
an
d
se
di
me
nt
re
su
sp
en
si
on
.
Point Sources
Th
e
Bo
ar
d'
s
Mu
ni
ci
pa
l
Ab
at
em
en
t
Pr
og
ra
ms
Ta
sk
Fo
rc
e,
as
pa
rt
of
it
s
re
ce
nt
ly
co
mp
le
te
d
st
ud
y,
co
mp
il
ed
mo
ni
to
ri
ng
da
ta
fo
r
se
le
ct
ed
mu
ni
ci
pa
l
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
li
ti
es
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
Th
e
Ta
sk
Fo
rc
e
fo
un
d
th
at
ma
ny
to
xi
c
su
bs
ta
nc
es
of
kn
ow
n
co
nc
er
n,
tr
ac
e
or
ga
ni
cs
,
an
d
he
av
y
me
ta
ls
ar
e
pr
es
en
t
in
th
e
in
fl
ue
nt
s,
ef
fl
ue
nt
s,
an
d
sl
ud
ge
s
fr
om
ma
ny
of
th
e
fa
ci
li
ti
es
.
Ho
we
ve
r,
th
e
lo
ad
in
gs
of
Sp
ec
if
ic
co
nt
am
in
an
ts
to
th
e
Gr
ea
t
La
ke
s
fr
om
th
es
e
fa
ci
li
ti
es
ca
nn
ot
be
qu
an
ti
fi
ed
us
in
g
th
e
ex
is
ti
ng
da
ta
ba
se
an
d,
th
er
ef
or
e,
th
e
re
la
ti
ve
si
gn
if
ic
an
ce
of
mu
ni
ci
pa
l
so
ur
ce
s,
in
re
la
ti
on
to
others, cannot be established.
Cu
rr
en
t
da
ta
su
gg
es
t
th
at
ma
ny
of
th
e
or
ga
ni
c
po
ll
ut
an
ts
co
nt
ai
ne
d
on
th
e
U.S
.
EP
A
pr
io
ri
ty
po
lu
ta
nt
li
st
ar
e
bi
od
eg
ra
da
bl
e.
In
ad
di
ti
on
,
if
wel
l
des
ign
ed
and
ope
rat
ed,
con
ven
tio
nal
bio
log
ica
l
tre
atm
ent
sys
tem
s a
t m
uni
cip
al
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
ts
ap
pe
ar
to
ef
fe
ct
iv
el
y
re
du
ce
the
co
nc
en
tr
at
io
ns
of
the
se
org
ani
c s
ubs
tan
ces
to
val
ues
app
roa
chi
ng
the
ana
lyt
ica
l
lim
it
of
det
ect
ion
.
How
eve
r,
the
dat
a
bas
e
is
ins
uff
ici
ent
to
all
ow
an
ass
ess
men
t o
f
the
lon
g-t
erm
cap
abi
lit
ies
of
exi
sti
ng
mun
ici
pal
was
tew
ate
r t
rea
tme
nt
pro
ces
ses
to
rem
ove
spe
cif
ic
org
ani
c
sub
sta
nce
s
fro
m
pla
nt
inf
lue
nts
.
Add
iti
ona
l
stu
die
s s
hou
ld
be
con
duc
ted
to
est
abl
ish
the
se
lon
g—t
erm
capabilities.
Man
y i
ndu
str
ies
dis
cha
rge
the
ir
was
tes
to
mun
ici
pal
sew
era
ge
sys
tem
s.
The
ex
is
ti
ng
pr
og
ra
ms
to
tr
ea
t
th
es
e
in
du
st
ri
al
wa
st
es
pr
io
r
to
th
ei
r
re
le
as
e
do
not
app
ear
to
ade
qua
tel
y a
ddr
ess
the
con
tro
l o
f t
oxi
c s
ubs
tan
ces
.
Gre
ate
r
fin
anc
ial
res
our
ces
and
man
pow
er
sho
uld
be
pla
ced
on
the
dev
elo
pme
nt
and
the
upg
rad
ing
of
the
se
ind
ust
ria
l
pre
tre
atm
ent
pro
gra
ms,
wit
h p
art
icu
lar
emp
has
is
on the control of toxic substances.
The
re
are
rel
ati
vel
y
few
mea
sur
eme
nts
of
org
ani
c
con
tam
ina
nts
in
mun
ici
pal
slu
dge
s,
and
the
re
is
a l
ack
of
inf
orm
ati
on
on
the
fat
e
and
the
env
iro
nme
nta
l
eff
ect
s o
f o
rga
nic
sua
sta
nce
s a
ppl
ied
to
the
lan
d w
ith
the
slu
dge
s.
Stu
die
s
should be initiated to obtain this information.
Nonpoint Sources
Th
e
Bo
ar
d’
s
No
np
oi
nt
So
ur
ce
Co
nt
ro
l
Ta
sk
Fo
rc
e
co
mp
il
ed
in
fo
rm
at
io
n
ab
ou
t
po
ll
ut
io
n
re
su
lt
in
g
fr
om
la
nd
ru
no
ff
,
in
cl
ud
in
g
po
ll
ut
io
n
fr
om
pe
st
ic
id
es
.
Th
e
Ta
sk
Fo
rc
e
re
po
rt
ed
th
at
th
e
us
e
of
to
xi
c
ch
em
ic
al
s
to
co
nt
ro
l
pe
st
s
ha
s
in
cr
ea
se
d
su
bs
ta
nt
ia
ll
y
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ov
er
th
e
pa
st
de
ca
de
.
Th
e
go
ve
rn
me
nt
s
ha
ve
ei
th
er
ba
nn
ed
or
se
ve
re
ly
re
st
ri
ct
ed
th
e
us
e
of
pe
rs
is
te
nt
or
ga
no
ch
lo
ri
ne
pe
st
ic
id
es
.
Ho
we
ve
r,
th
ei
r
re
pl
ac
em
en
ts
,
es
pe
ci
al
ly
he
rb
ic
id
es
,
ar
e
be
in
g
us
ed
wi
th
gr
ea
te
r
fr
eq
ue
nc
y
an
d
in
gr
ea
te
r
qu
an
ti
ti
es
.
Th
e
le
ve
ls
of
pe
st
ic
id
es
in
so
me
tr
ib
ut
ar
ie
s
of
th
e
Gr
ea
t
La
ke
s,
es
pe
ci
al
ly
th
os
e
cl
os
e
to
ar
ea
s
of
ap
pl
ic
at
io
n,
ar
e
of
co
nc
er
n.
A
ma
tt
er
of
ev
en
gr
ea
te
r
co
nc
er
n
is
th
at
th
es
e
ch
em
ic
al
s
ar
e
al
so
be
li
ev
ed
to
be
co
nt
am
in
at
in
g
gr
ou
nd
wa
te
r
re
so
ur
ce
s.
Atmosphere
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
an
d
th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
ha
ve
pr
ev
io
us
ly
re
po
rt
ed
on
co
nt
am
in
an
ts
en
te
ri
ng
th
e
Gr
ea
t
La
ke
s
th
ro
ug
h
at
mo
sp
he
ri
c
tr
an
sp
or
t
an
d
de
po
si
ti
on
.
Th
is
is
es
pe
ci
al
ly
ev
id
en
t
fo
r
La
ke
Su
pe
ri
or
wh
er
e
la
nd
-b
as
ed
so
ur
ce
s
ca
nn
ot
ac
co
un
t
fo
r
th
e
ob
se
rv
ed
co
nt
am
in
at
io
n.
An
no
sp
he
ri
c
de
po
si
ti
on
fr
om
so
ur
ce
s
ou
ts
id
e
th
e
Gr
ea
t
La
ke
s
Ba
si
n
co
mp
li
ca
te
s
an
y
ma
na
ge
me
nt
st
ra
te
gy
fo
r
th
e
co
nt
ro
l
of
co
mp
le
x
or
ga
ni
c
su
bs
ta
nc
es
,
an
d
it
re
in
fo
rc
es
th
e
co
nt
in
en
ta
l
an
d
gl
ob
al
im
po
rt
an
ce
of
th
e
contaminants issue.
SI
GN
IF
IC
AN
CE
OF
CO
NT
AM
IN
AN
TS
Su
rv
ei
ll
an
ce
,
mo
ni
to
ri
ng
,
re
se
ar
ch
,
an
d
ot
he
r
pr
og
ra
ms
ha
ve
un
eq
ui
vo
ca
bl
y
de
mo
ns
tr
at
ed
th
e
wi
de
sp
re
ad
pr
es
en
ce
of
ma
ny
co
mp
le
x
or
ga
ni
c
su
bs
ta
nc
es
an
d
he
av
y
me
ta
ls
in
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m.
Th
is
ha
s
be
en
ac
hi
ev
ed
,
in
la
rg
e
pa
rt
,
be
ca
us
e
an
al
yt
ic
al
me
as
ur
em
en
t
te
ch
no
lo
gy
ha
s
ad
va
nc
ed
si
gn
if
ic
an
tl
y
en
ab
li
ng
sc
ie
nt
is
ts
to
de
te
ct
ev
er
—l
ow
er
co
nc
en
tr
at
io
ns
.
It
is
,
ho
we
ve
r,
mo
re
im
po
rt
an
t
to
de
te
rm
in
e
wh
at
th
e
pr
es
en
ce
of
th
es
e
su
bs
ta
nc
es
me
an
s
in
te
rm
s
of
ef
fe
ct
s
on
hu
ma
n
he
al
th
an
d
th
e
en
vi
ro
nm
en
t.
Un
ti
l
si
gn
if
ic
an
ce
an
d
a
le
ve
l
of
co
nc
er
n
ar
e
cl
ea
rl
y
es
ta
bl
is
he
d,
th
e
de
ve
lo
pm
en
t
an
d
im
pl
em
en
ta
ti
on
of
ra
ne
di
al
me
as
ur
es
wi
ll
re
ma
in
di
ff
ic
ul
t.
Fo
r
so
me
su
bs
ta
nc
es
,
th
e
hu
ma
n
he
al
th
an
d
en
vi
ro
nm
en
ta
l
si
gn
if
ic
an
ce
ha
s
be
en
es
ta
bl
is
he
d.
Th
e
av
ai
la
bl
e
sc
ie
nt
if
ic
an
d
te
ch
ni
ca
l
in
fo
rm
at
io
n
se
rv
es
as
th
e
de
fe
ns
ib
le
ba
si
s
fo
r
th
e
Ag
re
em
en
t
ob
je
ct
iv
es
an
d
fo
r
di
sc
ha
rg
e
li
mi
ta
ti
on
s.
De
fe
ns
ib
le
ob
je
ct
iv
es
an
d
li
mi
ta
ti
on
s
ha
ve
le
d
to
de
fe
ns
ib
le
co
rr
ec
ti
ve
me
as
ur
es
,
an
d
th
ei
r
ef
fe
ct
iv
en
es
s
ca
n
be
de
te
rm
in
ed
by
wh
et
he
r
th
e
Ag
re
em
en
t
ob
je
ct
iv
es
an
d
ef
fl
ue
nt
li
mi
ta
ti
on
s
ar
e
me
t.
Fo
r
mo
st
ot
he
r
su
bs
ta
nc
es
pr
es
en
t
in
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m,
de
le
te
ri
ou
s
ef
fe
ct
s
ar
e
kn
ow
n
to
oc
cu
r
at
hi
gh
co
nc
en
tr
at
io
ns
.
Ho
we
ve
r,
th
es
e
su
bs
ta
nc
es
ar
e
fo
un
d
in
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m
at
ve
ry
lo
w
co
nc
en
tr
at
io
ns
.
In
fo
rm
at
io
n
ab
ou
t
en
vi
ro
nm
en
ta
l
an
d
hu
ma
n
he
al
th
ef
fe
ct
s
at
th
es
e
lo
w
le
ve
ls
is
of
te
n
sc
an
t,
an
d
de
ci
si
on
s
on
th
e
ne
ed
fo
r
re
me
di
al
me
as
ur
es
re
ma
in
difficult.
  
  
Mo
re
ov
er
,
th
e
in
fo
rm
at
io
n
ba
se
is
mi
ni
ma
1
fo
r
mo
st
su
bs
ta
nc
es
,
an
d
th
e
ha
za
rd
an
d
th
e
ri
sk
wh
ic
h
ma
y
be
po
se
d
by
a
pa
rt
ic
u1
ar
su
bs
ta
nc
e
ha
s
no
t
be
en
es
ta
b1
is
he
d
fo
r
an
y
co
nc
en
tr
at
io
n.
Co
ns
eq
ue
nt
1y
,
co
nt
ro
1s
ca
nn
ot
ev
en
be
considered.
Th
e
Bo
ar
d'
s
Su
rv
ei
ll
an
ce
Wo
rk
Gr
ou
p
ro
ut
in
e1
y
re
po
rt
s
su
rv
ei
11
an
ce
an
d
mo
ni
to
ri
ng
da
ta
fo
r
th
os
e
su
bs
ta
nc
es
of
kn
ow
n
co
nc
er
n
an
d
fo
r
wh
ic
h
Ag
re
em
en
t
ob
je
ct
iv
es
ha
ve
be
en
de
ve
1o
pe
d.
Th
es
e
da
ta
ar
e
ro
ut
in
e1
y
co
11
ec
te
d
as
pa
rt
of
th
e
ju
ri
sd
ic
ti
on
's
on
go
in
g
su
rv
ei
11
an
ce
an
d
mo
ni
to
ri
ng
pr
og
ra
ms
.
Th
e
Wo
rk
Gr
ou
p'
s
re
po
rt
is
an
up
da
te
of
in
fo
rm
at
io
n
pr
es
en
te
d
in
pr
io
r
ye
ar
s
(Appendix B).
4.2 STATUS OF THE LAKES
Su
rv
ei
11
an
ce
an
d
mo
ni
to
ri
ng
pr
og
ra
ms
he
1p
to
es
ta
b1
is
h
bo
th
th
e
so
ur
ce
an
d
th
e
ex
te
nt
of
co
nt
am
in
at
io
n.
Ma
ny
or
ga
ni
c
su
bs
ta
nc
es
ha
ve
th
e
ab
i1
it
y
to
pr
ef
er
en
ti
a1
1y
as
so
ci
at
e
wi
th
fa
tt
y
ti
ss
ue
s
su
ch
as
th
os
e
fo
un
d
in
an
im
a1
s,
an
d
wi
th
fi
ne
-g
ra
in
ed
se
di
me
nt
pa
rt
ic
1e
s
th
at
of
te
n
ar
e
or
ga
ni
c
in
na
tu
re
.
Th
e
co
nc
en
tr
at
io
ns
of
ma
ny
of
th
es
e
su
bs
ta
nc
es
ar
e
ex
tr
em
e1
y
10
w
in
wa
te
r.
Mo
ni
to
ri
ng
pr
og
ra
ms
ar
e
th
er
ef
or
e
ai
me
d
at
me
as
ur
in
g
th
e
co
nc
en
tr
at
io
ns
in
bi
ot
a
an
d
in
se
di
me
nt
.
Be
ca
us
e
th
es
e
su
bs
ta
nc
es
ca
n
bi
oc
on
ce
nt
ra
te
an
d/
or
bi
oa
cc
um
u1
at
e,
pr
ef
er
en
ce
is
gi
ve
n
fo
r
fi
sh
an
d
fo
r
he
rr
in
g
gu
11
s,
wh
ic
h
ar
e
high on the food chain.
Pr
es
en
te
d
be
1o
w,
fo
r
ea
ch
of
th
e
Gr
ea
t
La
ke
s,
ar
e
hi
gh
1i
gh
ts
of
th
os
e
da
ta
wh
ic
h
pe
rt
ai
n
to
or
ga
ni
c
co
nt
am
in
an
ts
an
d
he
av
y
me
ta
1s
of
kn
ow
n
co
nc
er
n;
de
ta
i1
s
ar
e
co
nt
ai
ne
d
in
th
e
Su
rv
ei
11
an
ce
Wo
rk
Gr
ou
p'
s
re
po
rt
.
Th
e
da
ta
fo
cu
s
on
or
ga
no
ch
1o
ri
ne
co
nt
am
in
an
ts
in
fi
sh
an
d
in
he
rr
in
g
gu
11
eg
gs
.
Ge
ne
ra
11
y,
ti
ss
ue
co
nc
en
tr
at
io
ns
of
th
es
e
su
bs
ta
nc
es
ha
ve
de
cr
ea
se
d
ov
er
th
e
pa
st
se
ve
ra
1
ye
ar
s,
bu
t
th
e
19
81
an
d
19
82
da
ta
in
di
ca
te
th
at
th
e
ra
te
of
de
cr
ea
se
ha
s
s1
ow
ed
an
d,
fo
r
so
me
co
nt
am
in
an
ts
,
co
nc
en
tr
at
io
ns
ma
y
ha
ve
increased.
Lake Superior
DD
T
an
d
PC
B
1e
ve
1s
ha
ve
be
en
me
as
ur
ed
in
1a
ke
tr
ou
t
an
d
sm
e1
t
fr
om
La
ke
Su
pe
ri
or
.
En
ti
re
fi
sh
we
re
us
ed
fo
r
th
e
an
a1
ys
is
,
an
d
se
ve
ra
1
fi
sh
co
mp
ri
se
d
th
e
sa
mp
1e
,
i.
e.
a
wh
o1
e
fi
sh
co
mp
os
it
e.
Th
e
DD
T
an
d
PC
B
1e
ve
1s
in
th
es
e
sa
mp
1e
s
ar
e
1o
we
r
th
an
1e
ve
1s
re
po
rt
ed
fo
r
fi
sh
fr
om
th
e
ot
he
r
Gr
ea
t
La
ke
s.
:g
ne
th
e1
es
s,
th
e
PC
B
1e
ve
1s
re
po
rt
ed
fo
r
1a
ke
tr
ou
t
st
i1
1
ex
ce
ed
th
e
Ag
re
em
en
t
jective.
An
a1
ys
is
of
he
rr
in
g
gu
11
eg
gs
co
11
ec
te
d
fr
om
19
74
th
ro
ug
h
19
79
in
di
ca
te
a
de
c1
in
e
in
th
e
1e
ve
1s
of
th
e
si
x
pe
rs
is
te
nt
or
ga
no
ch
1o
ri
ne
su
bs
ta
nc
es
in
ve
st
ig
at
ed
.
Th
es
e
de
c1
in
es
co
nt
in
ue
d
th
ro
ug
h
19
81
bu
t
at
a
re
du
ce
d
ra
te
.
Lake Michigan
Th
e
1e
ve
1s
of
PC
Bs
,
to
ta
1
DD
T,
di
e1
dr
in
,
an
d
ch
1o
rd
an
e
in
wh
o1
e
1a
ke
tr
ou
t
co
mp
os
it
e
sa
mp
1e
s
co
11
ec
te
d
fr
om
La
ke
Mi
ch
ig
an
fr
om
19
77
th
ro
ug
h
19
80
ha
ve
f1
uc
tu
at
ed
,
an
d
da
ta
fo
r
fu
tu
re
ye
ar
s
wi
11
be
re
qu
ir
ed
be
fo
re
an
y
tr
en
ds
ca
n
be
es
ta
b1
is
he
d.
No
ne
th
e1
es
s,
th
es
e
fi
sh
co
nt
ai
n
th
e
hi
gh
es
t
1e
ve
1s
of
PC
Bs
an
d
DD
T
fo
r
an
y
fi
sh
fr
om
th
e
Gr
ea
t
La
ke
s
sy
st
em
.
Th
e
co
nc
en
tr
at
io
ns
of
th
es
e
co
mp
ou
nd
s
ex
ce
ed
th
e
Ag
re
em
en
t
ob
je
ct
iv
es
.
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Ana
1ys
is
of
her
rin
g g
u11
egg
s c
o11
ect
ed
in
198
0
ind
ica
te
tha
t t
he
1ev
e1s
of
tot
a1
DDT
,
PCB
s,
and
die
1dr
in
con
tin
ue
to
dec
1in
e.
Lake Huron
Wat
er
sam
p1e
s w
ere
c01
1ec
ted
in
198
0 a
nd
ana
1yz
ed
for
14
tra
ce
met
ais
.
Com
par
iso
n o
f t
he
fin
din
gs
wit
h e
ar1
ier
dat
a w
as
dif
fic
u1t
bec
aus
e t
he
ana
1yt
ica
1 m
eth
odo
iog
y u
ti1
ize
d f
or
the
198
0 s
amp
1es
was
mor
e s
ens
iti
ve
tha
n
the
met
hod
o1o
gy
use
d p
rev
iou
s1y
.
Non
eth
e1e
ss,
thi
s d
ata
set
pro
vid
es
a n
ew
bas
e1i
ne
aga
ins
t w
hic
h t
o d
ete
rmi
ne
fut
ure
cha
nge
s,
if
any
,
in
con
cen
tra
tio
ns.
The
con
cen
tra
tio
ns
of
cad
miu
m,
cop
per
,
1ea
d,
nic
ke1
and
zin
c i
n t
he
sur
fic
ia1
sed
ime
nts
of
Lak
e H
uro
n a
re
enr
ich
ed.
Thi
s f
ind
ing
is
con
sis
ten
t
wit
h t
he
fin
din
gs
fro
m t
he
197
4 s
tud
y o
f t
he
Upp
er
Lak
es
Ref
ere
nce
Gro
up.
PCB
s,
hex
ach
1or
obe
nze
ne,
and
tox
aph
ene
wer
e d
ete
cte
d i
n t
he
ope
n w
ate
rs
at
ext
rem
e1y
10w
1ev
e1s
.
The
mea
n
con
cen
tra
tio
ns
of
PCB
s w
ere
0.2
6,
1.5
6
and
1.1
7
nan
ogr
ams
per
1it
re
(ng
/L)
in
wat
er
fro
m
the
mai
n
bod
y
of
Lak
e
Hur
on,
the
Nor
th
Cha
nne
1,
and
Geo
rgi
an
Bay
,
res
pec
tiv
e1y
.
The
mea
n
con
cen
tra
tio
n
of
tox
aph
ene
in
wat
er
fro
m
the
mai
n
bod
y o
f t
he
1ak
e w
as
1.6
ng/
L;
thi
s
is
the
fir
st
rep
ort
on
tox
aph
ene
1ev
e1s
in
the
ope
n w
ate
r o
f L
ake
Hur
on.
Dat
a
fro
m
inv
est
iga
tio
ns
con
duc
ted
in
197
4,
197
7,
and
197
9
ind
ica
te
tha
t
the
co
nc
en
tr
at
io
ns
of
PC
Bs
in
wa
te
r
fr
om
Sa
gi
na
w
Ba
y
ha
ve
re
ma
in
ed
es
se
nt
ia
11
y
un
ch
an
ge
d
at
ab
ou
t
25
ng/
L.
Th
e
19
79
st
ud
y
de
te
rm
in
ed
th
at
th
e
1o
ad
in
g
of
PCB
s
to
Sag
ina
w B
ay
was
1.4
kg/
d.
Thi
s
1oa
din
g r
ate
,
cou
p1e
d w
ith
mas
s
ba1
anc
e
ca1
cu1
ati
ons
,
ten
ds
to
ver
ify
tha
t t
he
res
usp
ens
ion
of
sed
ime
nts
in
;
Sag
ina
w
Bay
is
a m
ajo
r
sou
rce
of
P08
5
to
the
wat
er
co1
umn
.
i
The
1ev
e1s
of
DDT
and
PCB
s
in
1ak
e
tro
ut
who
1e
fis
h
com
pos
ite
sam
p1e
s
hav
e
dec
1in
ed
sin
ce
pea
kin
g i
n 1
978
and
197
9,
res
pec
tiv
e1y
.
How
eve
r,
the
I
conc
entr
atio
ns s
ti11
exce
ed t
he A
gree
ment
obje
ctiv
es.
Conc
entr
atio
ns o
f
die
1dr
in,
oxy
-ch
1or
dan
e,
and
a-c
h1o
rda
ne
hav
e r
ema
ine
d e
sse
nti
a11
y c
ons
tan
t
fro
m 1
977
thr
oug
h 1
981
.
I
Ana
1ys
es
of
her
rin
g g
u11
egg
s c
o11
ect
ed
fro
m 1
974
thr
oug
h 1
979
, i
ndi
cat
e
th
at
th
e
1e
ve
1s
de
c1
in
ed
fo
r
th
e
si
x
or
ga
no
ch
1o
ri
ne
s
in
ve
st
ig
at
ed
.
Wi
th
th
e
exc
ept
ion
of
DDE
, t
hes
e d
ec1
ine
s h
ave
con
tin
ued
thr
oug
h 1
981
.
The
DDE
co
nc
en
tr
at
io
n
ha
s
in
cr
ea
se
d
by
mo
re
th
an
60
%
in
th
e
pa
st
th
re
e
ye
ar
s.
Lake Erie
Ana
1ys
is
of
wa1
1ey
e
and
sme
1t
who
1e
fis
h
com
pos
ite
s
sug
ges
ts
tha
t
1ev
e1s
of
PC
Bs
an
d
DD
T
pe
ak
ed
in
19
79
an
d
19
80
,
re
sp
ec
ti
ve
1y
;
th
e
1e
ve
1
of
PC
Bs
in
wa
11
ey
e
sti
11
ex
ce
ed
s
th
e
Ag
re
em
en
t
ob
je
ct
iv
e.
A1
th
ou
gh
th
e
re
su
1t
s
f1
uc
tu
at
e
fr
om
ye
ar
to
ye
ar
,
an
a1
ys
is
of
sp
ot
ta
i1
sh
in
er
s,
co
11
ec
te
d
a1
on
g
th
e
no
rt
h
sh
or
e1
in
e,
in
di
ca
te
a
ge
ne
ra
1
de
c1
in
e
in
th
e
co
nc
en
tr
at
io
n
of
bo
th
PC
Bs
an
d
DDT.
An
a1
ys
is
of
he
rr
in
g
gu
11
eg
gs
co
11
ec
te
d
fr
om
19
74
th
ro
ug
h
19
79
in
di
ca
te
d
th
at
th
e
1e
ve
1s
de
c1
in
ed
fo
r
th
e
si
x
or
ga
no
ch
1o
ri
ne
s
in
ve
st
ig
at
ed
.
Fo
r
th
e
he
rr
in
g
gu
11
co
1o
ny
1o
ca
te
d
ne
ar
th
e
Ni
ag
ar
a
Ri
ve
r,
th
e
mi
re
x
1e
ve
1
ha
s
in
cr
ea
se
d
si
nc
e
19
79
;
fo
r
th
e
co
1o
ny
1o
ca
te
d
in
th
e
we
st
—c
en
tr
a1
po
rt
io
n
of
_ 31 _
  
  
th
e
1a
ke
,
th
e
1e
ve
1
ha
s
co
nt
in
ue
d
to
de
c1
in
e.
Fo
r
th
e
ot
he
r
or
ga
no
ch
10
ri
ne
s
in
ve
st
ig
at
ed
,
th
e
1e
ve
1s
ap
pe
ar
to
be
un
ch
an
ge
d
si
nc
e
19
79
.
Lake Ontario
Fi
sh
fr
om
La
ke
On
ta
ri
o
co
nt
ai
n
1e
ve
1s
of
pe
rs
is
te
nt
or
ga
no
ch
1o
ri
ne
co
mp
ou
nd
s
hi
gh
er
th
an
fo
r
fi
sh
fr
om
La
ke
s
Su
pe
ri
or
,
Hu
ro
n,
an
d
Er
ie
.
An
a1
ys
is
of
wh
oi
e
fis
h
co
mp
os
it
es
co
11
ec
te
d
fr
om
19
77
th
ro
ug
h
198
1
in
di
ca
te
d
an
ov
er
a1
1
de
c1
in
e
in
th
e
1e
ve
1
of
PC
Bs
,
di
e1
dr
in
,
mi
re
x,
an
d
DD
T.
Ho
we
ve
r,
th
e
de
cr
ea
se
ha
s
no
t
be
en
co
ns
is
te
nt
fr
om
ye
ar
to
ye
ar
,
an
d
pr
e1
im
in
ar
y
da
ta
fo
r
19
82
in
di
ca
te
th
at
1e
ve
1s
ar
e
up.
Th
e
1ev
e1
of
PC
Bs
in
1a
ke
tr
ou
t,
sm
e1
t,
an
d
spo
tta
i1
sh
in
er
s,
an
d
of
DD
T
in
1a
ke
tr
ou
t
ex
ce
ed
th
e
Ag
re
em
en
t
ob
je
ct
iv
es
.
An
a1
ys
is
of
he
rr
in
g
gu
11
eg
gs
co
11
ec
te
d
fr
om
19
74
th
ro
ug
h
19
79
in
di
ca
te
d
th
at
the
1e
ve
1s
de
c1
in
ed
fo
r
th
e
six
or
ga
no
ch
1o
ri
ne
su
bs
ta
nc
es
in
ve
st
ig
at
ed
.
How
eve
r,
the
res
u1t
s
fro
m
198
0
and
198
1
sam
p1e
s
ind
ica
te
tha
t
1ev
e1s
are
inc
rea
sin
g,
a1t
hou
gh
the
y
are
1es
s
tha
n
1ev
e1s
rep
ort
ed
for
197
4—1
975
.
4.3 CONTROL INITIATIVES
In
198
1,
the
Boa
rd
rep
ort
ed
to
the
Com
mis
sio
n t
he
res
u1t
s o
f i
ts
rev
iew
and
eva
1ua
tio
n
of
pro
gra
ms
and
act
ivi
tie
s
in
res
pon
se
to
the
req
uir
eme
nts
of
Ann
ex
12
to
con
tro
1
tox
ic
sub
sta
nce
s.
The
und
er1
yin
g
pro
b1e
m
ide
nti
fie
d w
as
the
"ab
sen
ce
of
an
ove
ra1
1 G
rea
t L
ake
s m
ana
gem
ent
str
ate
gy
for
tox
ic
sub
sta
nce
s c
ont
ro1
act
ivi
tie
s
bei
ng c
arr
ied
out
und
er
the
var
iou
s p
iec
es
of
1eg
is1
ati
on
amo
ng
the
jur
isd
ict
ion
s.
Pro
gra
ms
hav
e
bee
n co
mpa
rtm
ent
a1i
zed
und
er
eac
h 1
egi
s1a
tiv
e m
and
ate
, a
nd
the
res
our
ces
hav
e
bee
na1
10c
ate
d
acc
ord
ing
1y.
The
res
u1t
is
tha
t t
he
ove
ra1
1
man
age
men
t o
f t
oxi
c s
ubs
tan
ces
con
tro
1 p
rog
ram
s
is
not
fac
i1i
tat
ed.
Fur
the
rmo
re,
the
re
has
bee
n i
nsu
ffi
cie
nt
coor
dina
tion
of a
ctiv
itie
s wi
thin
majo
r pr
ogra
ms.
This
frag
ment
atio
n ha
s
res
u1t
ed
in
dup
1ic
ati
ve
act
ivi
tie
s
in
som
e c
ase
s,
inc
omp
1et
e p
rog
ram
cov
era
ge
in
ot
he
rs
,
an
d
a
1i
mi
te
d
ma
na
ge
me
nt
ca
pa
ci
ty
to
ef
fe
ct
iv
e1
y
ad
dr
es
s
em
er
gi
ng
comp1 ex prob1 ems . "
A1t
hou
gh
a c
omp
reh
ens
ive
tox
ic
man
age
men
t s
tub
sta
nce
s
str
ate
gy
is
sti
11
not
a r
ea1
ity
,
spe
cif
ic
cor
rec
tiv
e
mea
sur
es
aim
ed
at
com
p1e
x
org
ani
c
stu
bst
anc
es
hav
e b
een
tak
en
in
bot
h C
ana
da
and
the
Uni
ted
Sta
tes
.
Des
cri
bed
be1
ow
are
:
rec
ent
dev
e1o
pme
nts
to
con
tro
1
the
dis
cha
rge
of
com
p1e
x
org
ani
c
sub
sta
nce
s a
nd
hea
vy
met
a1s
fro
m i
ndu
str
ia1
sou
rce
s;
act
ion
s f
or
spe
cif
ic
sub
sta
nce
s;
ini
tia
tiv
es
for
haz
ard
ous
was
tes
;
and
oth
er
rec
ent
act
ion
s.
Industria1 Wastewater Treatment or Contro1 Requirements
The
197
8 A
gre
eme
nt
ca1
1s
for
the
“es
tab
1is
hme
nt
of
was
te
tre
atm
ent
or
con
tro
T r
equ
ire
men
ts
exp
res
sed
as
eff
1ue
nt
1im
ita
tio
ns
...
for
a11
ind
ust
ria
1
p1a
nts
“,
in
ord
er
to
mee
t t
he
gen
era
1 a
nd
spe
cif
ic
obj
ect
ive
s a
nd
the
oth
er
controi requirements specified in the Agreement.
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United States
Remedial programs and discharge limitations for both municipal and
industrial discharges in the United States are based on a conbination of
nati
onal
tech
nolo
gy-b
ased
stan
dard
s an
d wa
ter
qual
ity
stan
dard
s.
The
Nati
onal
Pollutant Discharge Elimination System (NPDES) permit system is the means to
impl
emen
t th
ese
prog
rams
and
limi
tati
ons.
To d
ate,
thes
e st
anda
rds
have
been
applied to the so-called traditional sewage parameters, but to only a few
toxic sdastances, such as heavy metals, cyanide, and phenols.
As required by the U.S. Clean Water Act, the U.S. EPA has been
prom
ulga
ting
indu
stry
-spe
cifi
c,
tech
nolo
gy-b
ased
effl
uent
guid
elin
es,
in o
rder
to
con
tro
l t
he
dis
cha
rge
of
pol
lut
ant
s f
rom
ind
ust
rie
s t
o w
ast
ewa
ter
tre
atm
ent
plants and to the aquatic environment. New effluent and pretreatment
gui
del
ine
s h
ave
bee
n p
rom
ulg
ate
d f
or
the
ind
ust
ria
l c
ate
gor
ies
ide
nti
fie
d i
n
Tabl
e 4.
1.
Thes
e wi
ll b
e in
corp
orat
ed i
nto
NPDE
S pe
rmit
s as
the
perm
its
are
re—issued.
The
se
gui
del
ine
s a
re
bas
ed
on
bes
t a
vai
lab
le
tre
atm
ent
(BAT
) l
imi
ts
and
are
inte
nded
to r
egul
ate
the
disc
harg
e of
toxi
c s
ubst
ance
s, p
arti
cula
rly
thos
e
whic
h we
re
not
prev
ious
ly r
egul
ated
, a
nd t
o pr
ovid
e fo
r ad
diti
onal
trea
tmen
t
for conventional pollutants, where necessary.
Pri
or
to
the
pro
mul
gat
ion
of
lim
its
bas
ed
on
BAT,
lim
its
wer
e b
ase
d o
n
bes
t p
rac
tic
abl
e t
rea
tme
nt
(BP
T),
whi
ch
had
bee
n p
rom
ulg
ate
d p
rev
iou
sly
for
all
ind
ust
ria
l c
ate
gor
ies
.
Tec
hno
log
y b
ase
d o
n B
PT
is
cur
ren
tly
in
pla
ce
for
all industrial categories.
The
new
reg
ula
tio
ns
bas
ed
on
BAT
rep
res
ent
a f
ine
tun
ing
of
the
pre
vio
us
reg
ula
tio
ns
bas
ed
on
BPT.
For
man
y i
ndu
str
ial
cat
ego
rie
s a
nd
sub
cat
ego
rie
s,
the
lim
its
bas
ed
on
BAT
are
equa
l t
o l
imi
ts
bas
ed
on
BPT
for
thr
ee
rea
son
s:
l.
No
di
sc
ha
rg
es
of
si
gn
if
ic
an
t
to
xi
c
su
bs
ta
nc
es
we
re
id
en
ti
fi
ed
,
a
hen
ce,
add
iti
ona
l
tre
atm
ent
to
ens
ure
the
ir
rem
ova
l
is
not
g
req
uir
ed.
'
2.
In-
pla
ce
was
tew
ate
r t
rea
tme
nt
sys
tem
s o
f m
any
ind
ust
ria
l
fa
ci
li
ti
es
ar
e
pe
rf
or
mi
ng
at
mu
ch
gr
ea
te
r
ef
fi
ci
en
ci
es
to
re
mo
ve
pollutants than previously expected.
3.
Th
e
co
st
of
co
ns
tr
uc
ti
ng
ad
va
nc
ed
wa
st
ew
at
er
tr
ea
tm
en
t
fac
ili
tie
s w
as
out
of
pro
por
tio
n t
o a
ny
ben
efi
ts.
Si
gn
if
ic
an
t
as
pe
ct
s
of
th
e
li
mi
ta
ti
on
s
fo
r
pa
rt
ic
ul
ar
in
du
st
ri
al
categories are summarized in Table 4.1.
Canada
Th
e
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
of
th
e
Ag
re
em
en
t
ha
ve
be
en
ad
op
te
d
by
th
e
Pr
ov
in
ce
of
On
ta
ri
o
an
d
ar
e
in
co
rp
or
at
ed
in
ef
fl
ue
nt
li
mi
ta
ti
on
s
co
nt
ai
ne
d
in
Ce
rt
if
ic
at
es
of
Ap
pr
ov
al
,
Co
nt
ro
l
Or
de
rs
or
ot
he
r
re
qu
ir
em
en
ts
fo
r
in
du
st
ri
al
re
me
di
al
pr
og
ra
ms
.
Re
qu
ir
em
en
ts
fo
r
th
e
el
im
in
at
io
n
or
co
nt
ro
l
of
to
x1
c
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 TABLE 4.1
INDUSTRIAL CATEGORIES FOR WHICH THE UNITED STATES HAS
PROMULGATED PRETREATMENT AND EFFLUENT GUIDELINES BASED ON BEST
AVAILABLE TREATMENT TECHNOLOGY a’b
Coal Mining
BAT and BPT limits are equivalent for direct dischargers.
Coil Coating
PSES limits for the same pollutants (chromium, copper, cyanide, zinc, aluminum, and
iron) covered under BAT, but less stringent.
Inorganic Chemicals (Phase I)
 
BAT equivalent to BPT for most subcategories. Limits set for copper, lead, and zinc
for wastewater from diaphragm cell chlor-alkali facilities. Recycle regulation
applied to hydrogen fluoride subcategory, to effect recovery of nickel, zinc, and
fluoride. PSES and BAT limits are equivalent.
Iron and Steel
BAT equivalent to BPT promulgated for most operations. Major toxics covered by
BAT. Chrome limitations in the continuous casting and vacuum degassing
subcategories deleted in order to encourage co-treatment of wastewaters. PSES
limits for same pollutants covered by BAT but for different levels.
Leather Tanning and Finishing
PSES standards set for sulphide and chromium BAT and BPT limits are equivalent for
direct dischargers.
Ore Mining and Dressing
BAT and BPT limits are equivalent for direct dischargers.
Petroleum Refining
PSES and BAT limits are equivalent.
Porcelain Enameling
BAT limits on levels of lead, nickel, zinc, and iron in wastewater dischargers.
PSES and BAT limits are equivalent. BAT and BPT limits are equivalent for direct
dischargers.
Pulp and Paper
BAT limits promulgated for the biocides pentachlorophenol and trichlorophenol and
for zinc (the hydrosulphite is a pulp bleaching agent). PCB limits proposed for the
de-ink subcategory; promulgation awaiting industry comments and U.S. EPA
evaluation. Limits not promulgated for chloroform, since biological treatment
systems currently in place effectively remove this pollutant. PSES and BAT limits
are equivalent.
Steam Electric
BAT regulations prohibit detectable levels of priority pollutants in recirculation
cooling water blowdown or in once-through cooling-water discharges. PSES and BAT
limits are equivalent.
Textile Mills
BAT and BPT limits are equivalent for direct dischargers.
Timber Processing
BAT and BPT limits are equivalent for direct dischargers.
a As of June 8, T983
Terminology: BAT
BPT
PSES
best available treatment
best practicable treatment
pretreatment standards for existing sources
I
I
I
t
I
I
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sub
sta
nce
s,
suc
h
as
hea
vy
met
als
,
phe
nol
s,
and
cya
nid
e
are
aug
men
ted
by
a
pol
icy
of
see
kin
g t
he
vir
tua
l e
lim
ina
tio
n o
f t
he
dis
cha
rge
of
tox
ic
org
ani
c
substances such as PCBs, mirex, and dioxin.
Pretreatment
The
tre
atm
ent
of
ind
ust
ria
l w
ast
e
pri
ort
o d
isc
har
ge
to
mun
ici
pal
sew
ers
is
con
tro
lle
d b
y m
uni
cip
al
by—
law
s.
In
the
mid
-l9
70'
s,
a j
oin
t c
omm
itt
ee
of
the
Ont
ari
o M
ini
str
y o
f t
he
Env
iro
nme
nt
and
the
Ont
ari
o M
uni
cip
al
Eng
ine
ers
Ass
oci
ati
on
pre
par
ed
a m
ode
l
"By
-La
w t
o C
ont
rol
Ind
ust
ria
l
Dis
cha
rge
s t
o
Mun
ici
pal
Sew
ers
".
Mos
t m
uni
cip
ali
tie
s
in
Ont
ari
o h
ave
ado
pte
d a
nd
use
d t
he
mod
el
by-
law
;
its
app
lic
ati
on
is
gui
ded
by
rec
omm
end
ati
ons
of
the
Min
ist
ry
of
the
Env
iro
nme
nt.
The
pur
pos
e o
f t
he
mod
el
by-
law
is
to
reg
ula
te
the
dis
cha
rge
of
ind
ust
ria
l w
ast
es
to
mun
ici
pal
sew
ers
and
to
pro
tec
t b
iol
ogi
cal
ly
bas
ed
pro
ces
ses
in
mun
ici
pal
was
tew
ate
r t
rea
tme
nt
fac
ili
tie
s.
To
be
eff
ect
ive
,
the
mod
el
by-
law
sho
uld
pro
vid
e
a b
asi
s
to
con
tro
l
all
exi
sti
ng
or
pot
ent
ial
was
te
dis
cha
rge
s.
The
by-
law
req
uir
es
upd
ati
ng,
not
onl
y
to
pro
tec
t
the
tre
atm
ent
pla
nt,
but
als
o
to
ens
ure
tha
t
slu
dge
qua
lit
y
wil
l
mee
t
the
gui
del
ine
s
for
agr
icu
ltu
ral
uti
liz
ati
on,
and
to
ens
ure
tha
t
was
tew
ate
r
dis
cha
rge
req
uir
eme
nts
wil
l
be
met
.
Res
ult
s
of
two
joi
nt
fed
era
l/
pro
vin
cia
l/m
uni
cip
al
pro
jec
ts
und
erw
ay
to
rev
iew
the
con
tro
l
of
hea
vy
met
als
and
oth
er
haz
ard
ous
con
tam
ina
nts
in
mun
ici
pal
sew
ers
sho
uld
pro
vid
e
fur
the
r
cla
rif
ica
tio
n.
The
fir
st
pro
jec
t
is
a
sur
vey
to
ass
ess
cur
ren
t
sew
er
use
by-
law
enf
orc
eme
nt
by
mun
ici
pal
iti
es.
The
fin
din
gs
wil
l
ser
ve
as
the
bas
is
for
dev
elo
pme
nt
of
tec
hni
cal
and
adm
ini
str
ati
ve
gui
del
ine
s
and
ide
nti
fic
ati
on
of
re
so
ur
ce
s
ne
ce
ss
ar
y
to
im
pl
em
en
t
an
ef
fe
ct
iv
e
se
we
r
use
by
-l
aw
.
Th
e
se
co
nd
pro
jec
t
is
the
dev
elo
pme
nt
of
com
put
er
met
hod
olo
gy
whi
ch
wou
ld
ass
ist
in
set
tin
g
rea
lis
tic
lim
its
on
dis
cha
rge
s
to
mun
ici
pal
sew
ers
,
and
est
abl
ish
ing
an
equ
ita
ble
all
oca
tio
n o
f m
uni
cip
al
tre
atm
ent
pla
nt
cap
aci
tie
s
to
ind
ust
ria
l
users.
Actions for Specific Substances
Regu
lato
ry a
ctio
ns t
aken
rece
ntly
in t
he U
nite
d St
ates
and
Cana
da t
o
con
tro
l
pro
duc
ts
con
tai
nin
g t
oxa
phe
ne,
dio
xin
s,
PCB
s,
and
lea
d a
re
sum
mar
ize
d
in Table 4.2.
United States
The
can
cel
lat
ion
of
mos
t u
ses
of
the
pes
tic
ide
tox
aph
ene
sho
uld
dec
rea
se
the
amo
unt
ent
eri
ng
the
Gre
at
Lak
es
fro
m t
he
atm
osp
her
e.
In
res
pon
se
to
con
cer
ns
abo
ut
the
num
ber
of
ins
tan
ces
of
env
iro
nme
nta
l
con
tam
ina
tio
n
by
chl
ori
nat
ed
dio
xin
s,
the
U.S
.
EPA
has
pro
pos
ed
an
int
ens
ive
inv
est
iga
tio
n
int
o
the
ext
ent
and
eff
ect
s
of
con
tam
ina
tio
n,
imp
lem
ent
ati
on
of
cle
anu
p
mea
sur
es,
eva
lua
tio
n
of
dis
pos
al
alt
ern
ati
ves
,
and
eva
lua
tio
n
of
mea
sur
es
to
pre
ven
t
fut
ure
con
tam
ina
tio
n.
In
add
iti
on,
U.S
.
EPA
and
the
Mi
ch
ig
an
De
pa
rt
me
nt
of
Na
tur
al
Re
so
ur
ce
s
ha
ve
in
it
ia
te
d
st
ud
ie
s
to
de
te
rm
in
e
th
e
po
ss
ib
le
so
ur
ce
s,
le
ve
ls
,
an
d
ex
te
nt
of
di
ox
in
an
d
ot
he
r
ch
em
ic
al
co
nt
am
in
at
io
n
in
th
e
Mi
dl
an
d,
Mi
ch
ig
an
ar
ea
an
d
to
as
se
ss
to
xi
c
co
nt
am
in
an
ts
in fish throughout the State.
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TABLE 4.2
ACTIONS TAKEN IN THE UNITED STATES AND CANADA FOR SPECIFIC SUBSTANCES
  
Toxaphene
BEE
United States
November 29, 1982 - U.S. EPA announced cancellation of most uses of toxaphene;
however, current supplies can be used until December 31, 1986. Subsequent usage
restricted to emergencies or minor uses, including cutworm, armyworm, and
grasshopper control. Usage to control scabies on beef cattle and on sheep was not
affected.
Canada
A trade memorandum issued in 1980 by Agriculture Canada suspended registration of
toxaphene for all but one product. This product is restricted to veterinary use for
control of lice on hogs. Current use of toxaphene for this application in Ontario
is estimated to be less than 170 kg (375 lb).
United States
August 21, I982 - U.S. EPA promulgated final regulations prohibiting use of PCB
after October 1, 1985 in those electrical transformers and electro—magnets so
situated as to pose a risk of exposure to human or animal food. Until then, weekly
inspection of equipment is required. Large PCB capacitors will be prohibited after
October 1, l988, except sustained usage, restricted access capacitors.
January 3, 1983 — U.S. EPA amended restrictions on PCB in railroad transformers.
After July 1, 1988, all such transformers with fluid containing more than 1000 ppm
PCB will be prohibited. Transformers with lesser concentrations can continue in use
for the remainder of their service lives.
Thes
e re
gula
tory
chan
ges
were
made
to s
tren
gthe
n th
e ex
isti
ng P
CB c
ontr
ol p
rogr
am i
n
existence since 1976 under Section 6 of the Toxic Substances Control Act.
Canada
December 11, 1982 - New Guidelines for the Management of PCB Wastes were published
in the Canada Gazette. Comments received are being reViewed and a revised version
of these guidelines is expected next fiscal year.
Two additional PCB regulations under the federal Environmental Contaminants Act are
to be proposed before January 1984. PCB Regulation No. 2 (Product) will prescribe
the maximum concentration of PCB to be allowed in specified equipment at the time
they are imported, manufactured or knowingly offered for sale. To ensure proper
management of PCB-containing equipment PCB Regulation No. 3 (Release) will prescribe
the maximum concentration and daily quantity of PCB that can be willfully released
to the Canadian environment in the course of commercial, manufacturing or processing
activities.
Environment Canada is in the process of developing a Phaseout Strategy for
The initial stage of this s u y as een comp eted and
PCB-containing Eguipment.
proposes a met 0 o ogy for gathering and analysing information on existing PCB
equipment so that the health or environmental hazard posed by its use can be
evaluated. The second stage that will test and implement the methodology should
begin during this calendar year. The objective of the study is to develop a
strategy for the orderly phaseout in advance of natural attrition of existing
PCB-containing equipment once safe storage and destruction facilities are available.
 
Ontario Ministry of the Environment — draft guidelines published for disposal of
wastes containing PCBs.
Lead
  
United States
November 1, 1982 - U.S. EPA issued revised regulations, effective July 1, 1983,
limiting the level of lead in gasoline to a quarterly average of 0.3 g/L
(1.10 g/U.S.gallon) of leaded gasoline produced. Previous standardwas 0.1 g/L
(0.5 g/U.S.gallon) for all gasoline produced; this had permitted inclusion of
unleaded gasoline produEtTon in determination of compliance. New regulation also
covers imported leaded gasoline. Expected result: 33%reduction of lead usage in
gasoline by 1990, with corresponding reduction in lead emissions from automobile
exhausts.
 
  
Canada
March 12, 1983 - A notice of intent to regulate the Phasedown of the Lead Content in
Motor Gasoline was published in the Canada Gazette (Pt l) inViting interested
parties to comment on a preposal to lower the allowable lead content of regular gas
from its present regulated level of 0.77 g/L (3.5 g/Imp. Gal.). Comments received,
including submissions from the refinery and additive industries, are currently being
considered in the preparation of an amendment to the Leaded Gasoline Regulations
under the Clean Air Act. It is anticipated that a decision concerning the extent of
the reduction in lead content will be announced by January, l984.
 
Dioxins
United States
August |§§3 - U.S. EPA asked for comments from the states on a draft national
strategy to investigate the extent of dioxin contamination and the risk to human
health and the environment. U.S. EPA proposes to implement necessary clean-ups,
evaluate regulatory alternatives to prevent future contamination, and evaluate
diSposal alternatives to alleviate current problems.
Attention will focus on 2,3,7,8-tetrachlorodibenzo—p-dioxin (2,3,7,8-TCDD), the most
toxic and the potentially most detrimental of the 75 different chlorinated dioxins.
2,3,7,8-TCDD is a contaminant of 2,4,5-trichlorophenol (2,4,5-TCP), which is used in
the manufacture of various phenoxy herbicides. The discovery of 2,3,7,8—TCDD in the
U.S. can be associated or definitely linked to the production or disposal of
2,4,5-TCP.
The U.S. EPA study proposal contains 7 tiers, including sites where 2,4,5-TCP was
produced, formulated, used, or disposed of; possible combustion sources; and control
sites.
U.S. EPA and Michigan have released a plan to study dioxin and other chlorinated
organic contaminants in the state. The objectives are to determine possible
sources, levels, and extent of contaminants in the Midland area, and to assess toxic
contaminants in fish throughout the state. Eight field studies are proposed for the
Midland area, and Michigan DNR has started collecting fish. The estimated cost is
$6 million to be provided in part from special federal funding. The protocol may be
applicable to other states, Indiana, Minnesota, and Wisconsin have initiated fish
monitoring programs on their own to determine the areal extent of contamination.
Canada
In I981, the Ministers of the Department of the Environment and National Health and
Welfare established an Expert Advisory Committee on Dioxins to provide advice on the
sources of dioxins, the pathways into and through the environment, the potential and
actual exposures of human and non-human populations to dioxins, the toxicity of the
dioxin congeners and the risks to humans and non-humans from dioxins. This report
concluded that to safeguard human health (and subsequent environmental health), all
inputs of dioxins must be reduced to their lowest levels. The Conmittee ranked the
major Canadian environmental sources (in decreasing order) as: incineration
sources; chlorophenols; landfills containing organic wastes and precipitated
fly—ash; other combustion sources; 2,4-D and 2,4,5—T herbicides; and certain
pharmaceuticals.
The federal government will soon release a report entitled "Dioxins in Canada: The
Federal Approach" which outlines the actions underway to control dioxins in Canada.
The approach is based on the premise that to reduce or eliminate the major sources
of dioxins into the Canadian environment is pragmatically and economically more
effective than continued rigorous assessment of the risks of dioxins. At the same
time, it does recognize that additional investigations are necessary to provide
information to refine actions now being taken and to identify other areas requiring
control or remedial measures. Monitoring and research programs that are currently
in place will continue to sense the quality of the environment and provide
information on the need for further control.
The major concerns in Canada are the potential impacts of dioxins on human health,
wildlife and commercial and recreational fisheries. The areas to be addressed to
control these concerns are the use of dioxin-containing chemicals and the waste
disp
osal
asso
ciat
ed w
ith
thei
r ma
nufa
ctur
e; a
nd c
ombu
stio
n so
urce
s of
diox
ins.
Of
part
icul
ar n
ote
are
the
use
of c
hlor
ophe
nols
in t
he w
ood
pres
erva
tion
indu
stry
and
the waste disposal practices of U.S. manufacturers in the Niagara River area that
affect the Canadian environment. In addition, there are concerns about the
environmental pathways by which the public is exposed to dioxins.
The Ministry of Ontario has established provisional ambient air guidelines for
dioxin.
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U.
S.
EP
A
ha
s
is
su
ed
re
vi
se
d
re
gu
1a
ti
on
s
on
th
e
us
e
of
PC
Bs
in
e1
ec
tr
ic
a1
tr
an
sf
or
me
rs
,
e1
ec
tr
om
ag
ne
ts
,
an
d
ca
pa
ci
to
rs
,
an
d
fo
r
th
e
co
nt
en
t
of
1e
ad
in
ga
so
1i
ne
.
A
33
%
re
du
ct
io
n
of
1e
ad
in
ga
so
1i
ne
is
ex
pe
ct
ed
by
19
90
,
wi
th
a
co
rr
es
po
nd
in
g
re
du
ct
io
n
ex
pe
ct
ed
in
1e
ad
em
is
si
on
s
fr
om
au
to
mo
bi
1e
ex
ha
us
ts
.
Canada
Du
ri
ng
th
e
pa
st
ye
ar
,
th
e
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
ha
s
es
ta
b1
is
he
d
pr
ov
is
io
na
1
am
bi
en
t
ai
r
gu
id
e1
in
es
fo
r
di
ox
in
s
an
d
fu
ra
ns
;
de
ve
1o
pe
d
a
dr
af
t
gu
id
e1
in
e
fo
r
th
e
di
sp
os
a1
of
wa
st
e
co
nt
ai
ni
ng
PC
Bs
;
an
d
es
ta
b1
is
he
d
te
nt
at
iv
e
cr
it
er
ia
fo
r
ch
1o
ro
ph
en
o1
s
an
d
ch
1o
ro
be
nz
en
es
.
In
ad
di
ti
on
,
th
e
Mi
ni
st
ry
pu
b1
is
he
d
in
Ap
ri
1
19
83
,
"R
ev
is
ed
On
ta
ri
o
Dr
in
ki
ng
Water Objectives".
Hazarmus Wastes
United States
Th
e
Bo
ar
d
ha
s
pr
ev
io
us
1y
re
po
rt
ed
on
ha
za
rd
ou
s
wa
st
e
ma
na
ge
me
nt
pr
og
ra
ms
in
the
Un
it
ed
St
at
es
,
su
ch
as
th
e
cr
ad
1e
-t
o-
gr
av
e
re
gu
1a
ti
on
of
ha
za
rd
ou
s
wa
st
es
un
de
r
th
e
Re
so
ur
ce
Co
ns
er
va
ti
on
an
d
Re
co
ve
ry
Ac
t,
an
d
th
e
To
xi
c
su
bs
ta
nc
e
di
sp
os
a1
pr
ov
is
io
ns
in
th
e
To
xi
c
Su
bs
ta
nc
es
Co
nt
ro
1
Ac
t.
Th
e
Co
mp
re
he
ns
iv
e
En
vi
ro
nm
en
ta
1
Re
sp
on
se
,
Co
mp
en
sa
ti
on
,
an
d
Li
ab
i1
it
y
Ac
t
(S
up
er
fu
nd
)
is
no
w
be
in
g
im
p1
em
en
te
d
an
d
a
ha
za
rd
ou
s
wa
st
e
si
te
s
an
d
sp
i1
1s
program is now operationa1.
Un
de
r
th
e
Su
pe
rf
un
d
pr
og
ra
m,
th
e
U.
S.
EP
A
Re
gi
on
a1
Ad
mi
ni
st
ra
to
rs
we
re
a1
1o
we
d
th
is
Su
mm
er
to
co
mm
it
fu
nd
s
up
to
$2
50
,0
00
pe
r
si
te
fo
r
em
er
ge
nc
y
ac
ti
on
(u
p
fr
om
$5
0,
00
0)
wi
th
ou
t
fi
rs
t
re
ce
iv
in
g
He
ad
qu
ar
te
rs
ap
pr
ov
a1
,
re
su
1t
in
g
in
a
re
at
er
f1
ex
ib
i1
it
y
in
re
sp
on
se
.
So
me
$1
2,
00
0,
00
0
ha
ve
be
en
co
mm
it
te
d
in
EP
Re
gi
on
V
a1
on
e
fo
r
th
e
st
ud
ie
s
of
sp
ec
if
ic
ha
za
rd
ou
s
wa
st
e
si
te
s.
It
is
an
ti
ci
pa
te
d
th
at
$1
0-
15
mi
11
io
n
wi
11
be
sp
en
t
on
de
si
gn
an
d
co
ns
tr
uc
ti
on
at
th
es
e
si
te
s
du
ri
ng
19
84
an
d
si
gn
if
ic
an
t1
y
mo
re
fo
r
co
mp
1e
te
c1eanup during 1985.
Som
e w
ast
e
oi1
rec
yc1
ers
hav
e
bee
n
se1
1in
g
con
tam
ina
ted
oi1
as
a
fue
1
to
re
si
de
nt
ia
1
an
d
mu
ni
ci
pa
1
us
er
s.
Wh
en
bu
rn
ed
at
10
w
te
mp
er
at
ur
es
in
re
si
de
nt
ia
1
bo
i1
er
s,
so
me
of
th
e
ch
1o
ri
na
te
d
so
1v
en
ts
in
qu
es
ti
on
ca
n
fo
rm
hi
gh
1y
ch
1o
ri
na
te
d
di
ox
in
s
an
d
di
be
nz
of
ur
an
s.
0n
Ap
ri
1
4,
19
83
,
U.
S.
EP
A
pr
op
os
ed
to
as
se
rt
ju
ri
sd
ic
ti
on
ov
er
ha
za
rd
ou
s
wa
st
e
wh
ic
h
co
u1
d
be
bu
rn
ed
as
fu
e1
.
Th
is
ac
ti
on
wi
11
ev
en
tu
a1
1y
1e
ad
to
re
gu
1a
ti
on
of
a1
1
su
ch
ma
te
ri
a1
s
con
tai
nin
g
haz
ard
ous
was
te
whi
ch
cou
1d
be
rec
yc1
ed
as
fue
1s.
Canada
Th
e
ob
je
ct
iv
e
of
On
ta
ri
o'
s
pr
og
ra
m
of
ha
za
rd
ou
s
wa
st
e
ma
na
ge
me
nt
is
to
pr
ev
en
t
po
or
in
du
st
ri
a1
wa
st
e
tr
ea
tm
en
t
or
di
sp
os
a1
pr
ac
ti
ce
s
wh
ic
h
ma
y
1e
ad
to
con
tam
ina
tio
n
of
wat
er
sup
p1i
es,
or
adv
ers
e
imp
act
on
aqu
ati
c
eco
sys
tem
s,
or high cost remedia1 measures.
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A 1
979
sur
vey
of
som
e 1
,50
0 m
uni
cip
a1
and
ind
ust
ria
1
was
te
dis
pos
a1
sit
es
1ed
to
the
ide
nti
fic
ati
on
of
10
for
mer
sit
es
in
the
dra
ina
ge
bas
in
whe
re
spe
cif
ic
rem
edi
a1
mea
sur
es
wer
e r
equ
ire
d a
nd
hav
e b
een
ado
pte
d t
o c
orr
ect
or
pre
ven
t r
esi
dua
1 w
ate
r q
ua1
ity
pro
b1e
ms.
Act
ive
was
te
dis
pos
a1
sit
es
and
ope
rat
ion
s a
re
reg
u1a
ted
und
er
the
Env
iro
nme
nta
1 P
rot
ect
ion
Act.
The
Pro
vin
ce
is
dev
e1o
pin
g i
ts
B1u
epr
int
for
Was
te
Man
age
men
t.
An
int
eri
m
gui
de1
ine
for
the
int
erp
ret
ati
on
of
the
def
ini
tio
n o
f h
aza
rdo
us
was
te
has
bee
n
int
rod
uce
d.
It
app
1ie
s t
o w
ast
e m
ate
ria
1s
wit
h s
uch
cha
rac
ter
ist
ics
as
ign
ita
bi1
ity
, c
orr
osi
vit
y,
rea
cti
vit
y,
pat
hog
eni
cit
y,
and
tox
ici
ty.
Aft
er
pub
1ic
con
su1
tat
ion
s a
nd
mee
tin
gs
in
1983
, t
he
B1u
epr
int
wi11
be
com
p1e
ted
.
Phased imp1ementation wi11 start ear1y in 1984.
4.4 INFORMATION NEEDS
Ann
ex
12
of
the
197
8 A
gre
eme
nt
des
cri
bes
spe
cif
ic
pro
gra
ms
and
mea
sur
es
whi
ch,
whe
n d
eve
1op
ed
and
imp
1em
ent
ed,
wou
1d
vir
tua
11y
e1i
min
ate
the
.en
try
of
tox
ic
sub
sta
nce
s
int
o t
he
Gre
at
Lak
es
eco
sys
tem
.
To
ass
ist
the
jur
isd
ict
ion
s
to
ach
iev
e t
his
goa
1,
the
Wat
er
Qua
1it
y B
oar
d h
ad
und
ert
ake
n a
num
ber
of
act
ivi
tie
s,
inc
1ud
ing
a
com
pre
hen
siv
e
eva
1ua
tio
n
of
jur
isd
ict
ion
a1
tox
ic
sub
sta
nce
s c
ont
ro1
pro
gra
ms.
Tha
t i
nit
iat
ive
1ed
to
16
pro
gra
m-o
rie
nte
d
rec
omm
end
ati
ons
mad
e b
y t
he
Boa
rd
in
198
1.
Fiv
e o
f t
hos
e r
eco
mme
nda
tio
ns,
dea
1in
g w
ith
the
dev
e1o
pme
nt
of
pri
ori
ty
1is
ts
and
wit
h s
our
ces
of
re1
eva
nt
inf
orm
ati
on,
are
pre
sen
t1y
bei
ng
add
res
sed
by
the
Boa
rd.
In
ord
er
to
dev
e1o
p
an
ade
qua
te
inf
orm
ati
on
bas
e o
n
whi
ch
to
est
ab1
ish
the
sig
nif
ica
nce
of
the
se
sub
sta
nce
s a
nd
on
whi
ch
to
bas
e t
he
nee
d f
or
con
tro
1s,
the
Wat
er
Qua
1it
y
Boa
rd
and
its
Com
mit
tee
s
und
ert
ook
a n
umb
er
of
act
ivi
tie
s.
Som
e
of
the
se
act
ivi
tie
s,
whe
n
vie
wed
by
the
mse
1ve
s,
may
app
ear
dis
par
ate
;
co1
1ec
tiv
e1y
,
the
y
wi1
1
he1
p
ach
iev
e
mor
e
eff
ect
ive
coo
rdi
nat
ed
man
age
men
t o
f
tox
ic
sub
sta
nce
s
amo
ng
the
jur
isd
ict
ion
s
in
the
Gre
at
Lak
es
Bas
in.
Id
en
ti
fi
ca
ti
on
of
Ch
em
ic
a1
s
of
Po
te
nt
ia
1
Co
nc
er
n
 
Ov
er
80
0
su
bs
ta
nc
es
of
po
te
nt
ia
1
co
nc
er
n
ha
ve
be
en
id
en
ti
fi
ed
in
th
e
Gr
ea
t
Lak
es
eco
sys
tem
.
For
man
y o
f
the
se
sub
sta
nce
s,
inf
orm
ati
on
is
sti
11
in
su
ff
ic
ie
nt
fo
r
co
nd
uc
ti
ng
a
ha
za
rd
or
a
ri
sk
as
se
ss
me
nt
,
mu
ch
1e
ss
,
fo
r
es
ta
b1
is
hi
ng
a
co
nt
ro
1
pr
og
ra
m.
Co
ns
id
er
in
g
th
e
nu
mb
er
of
su
bs
ta
nc
es
in
thi
s
ca
te
go
ry
,
an
d
th
e
1i
mi
te
d
re
so
ur
ce
s
av
ai
1a
b1
e,
th
e
Pr
io
ri
ty
Li
st
s
Ta
sk
Fo
rc
e
of
th
e
Bo
ar
d'
s
To
xi
c
Su
bs
ta
nc
es
Co
mm
it
te
e
ha
s
un
de
rt
ak
en
to
id
en
ti
fy
th
os
e
su
bs
ta
nc
es
of
gr
ea
te
st
ot
en
ti
a1
co
nc
er
n
fo
r
wh
ic
h
ad
di
ti
on
a1
in
fo
rm
at
io
n
sh
ou
1d
be
de
ve
1o
pe
d.
It
15
on
th
os
e
su
bs
ta
nc
es
wh
ic
h
th
e
ju
ri
sd
ic
ti
on
s
an
d
th
e
re
se
ar
ch
co
mm
un
it
y
sh
ou
1d
fo
cu
s
th
ei
r
ef
fo
rt
s.
Th
e
in
fo
rm
at
io
n
re
qu
ir
ed
is
in
th
re
e
ca
te
go
ri
es
:
1.
Ch
ar
ac
te
ri
st
ic
s
-
ph
ys
ic
a1
an
d
ch
em
ic
a1
pr
op
er
ti
es
an
d
bio1ogica1 effects.
2.
En
vi
ro
nm
en
ta
1
—
th
e
pr
es
en
ce
an
d
ex
te
nt
of
di
sp
er
sa
1
in
th
e
Great Lakes ecosystem.
_ 3g _
 3.
In
ve
nt
or
y
-
th
e
qu
an
ti
ti
es
pr
od
uc
ed
or
us
ed
at
pa
rt
ic
ul
ar
locations in the Basin.
Th
e
id
en
ti
fi
ca
ti
on
of
su
bs
ta
nc
es
for
wh
ic
h
ad
di
ti
on
al
in
fo
rm
at
io
n
is
re
qu
ir
ed
wa
s
th
e
su
bj
ec
t
of
th
re
e
re
co
mm
en
da
ti
on
s
de
ve
lo
pe
d
by
th
e
To
xi
c
Su
bs
ta
nc
es
Co
mm
it
te
e
an
d
pr
es
en
te
d
in
the
Bo
ar
d'
s
198
1
re
po
rt
to
th
e
Commission.
The
pro
ced
ure
und
er
dev
elo
pme
nt
by
the
Tas
k
For
ce,
in
cob
per
ati
on
wit
h
the
Hum
an
Hea
lth
Eff
ect
s
Com
mit
tee
,
wil
l
be
tec
hni
cal
ly
sou
nd
and
sci
ent
ifi
cal
ly
def
ens
ibl
e.
Sub
sta
nti
al
agr
eem
ent
has
bee
n
rea
che
d
reg
ard
ing
the
pro
ced
ure
it
se
lf
an
d
th
e
ty
pe
of
in
fo
rm
at
io
n
wh
ic
h
sh
ou
ld
be
co
ns
id
er
ed
.
Th
e
Ta
sk
Fo
rc
e
is
pre
sen
tly
ide
nti
fyi
ng
res
our
ce
req
uir
eme
nts
and
res
pon
sib
ili
tie
s
for
carrying out this work.
Information Clearinghouse
 
Inf
orm
ati
on
abo
ut
the
cha
rac
ter
ist
ics
and
the
pro
duc
tio
n
and
use
of
che
mic
als
is
ess
ent
ial
for
haz
ard
and
ris
k
ass
ess
men
t
and
for
oth
er
act
ivi
tie
s
rel
ate
d
to
the
con
tro
l
of
tox
ic
sub
sta
nce
s.
Two
rec
omm
end
ati
ons
dev
elo
ped
by
the
Tox
ic
Sub
sta
nce
s
Com
mit
tee
dea
lt
wit
h
det
erm
ini
ng
wha
t
inf
orm
ati
on
is
available and where mightit be obtained.
In
dir
ect
sup
por
t o
f p
rio
rit
y l
ist
s d
esc
rib
ed
abo
ve,
the
Com
mis
sio
n's
Reg
ion
al
Off
ice
dev
elo
ped
, o
n b
eha
lf
of
the
Tox
ic
Sub
sta
nce
s C
omm
itt
ee,
an
int
ern
al
wor
kin
g d
ocu
men
t w
hic
h i
den
tif
ies
sou
rce
s o
f i
nfo
rma
tio
n a
nd
the
typ
e
of information which each source contains.
Inv
ent
ory
of
Che
mic
al
Sub
sta
nce
s
in
the
Gre
at
Lak
es
Eco
sys
tem
The Commission's Great Lakes Regional Office, on behalf of the Water
Quality Board, the Science Advisory Board, and their committees, has prepared
a r
epo
rt
"Ch
emi
cal
s I
den
tif
ied
in
the
Gre
at
Lak
es
Eco
sys
tem
" (
"Ap
pen
dix
E").
The report, which summarizes data from over 350 published and unpublished
rep
ort
s,
pre
sen
ts
inf
orm
ati
on
on
mor
e t
han
800
sub
sta
nce
s o
r c
las
ses
of
substances. The report focuses on surveillance, monitoring, and research
fin
din
gs
fro
m t
he
lat
e 1
970
's
and
the
ear
ly
198
0's
.
The
rep
ort
is
an
upd
ate
of two earlier published reports which, collectively, identified 381
substances or classes of substances:
1. "Status Report on the Persistent Toxic Pollutants in the Lake Ontario
Bas
in"
.
App
end
ix
E t
o t
he
197
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nnua
l R
epo
rt
of
the
Gre
at
Lak
es
Water Quality Board, December 13, 1976.
2.
"Sta
tus
Repo
rt o
n Or
gani
c an
d He
avy
Meta
l C
onta
mina
nts
in t
he L
akes
Erie, Michigan, Huron and Superior Basins“. Appendix E to the 1977
Annual Report of the Great Lakes Water Quality Board, July 1978.
The
1983
repo
rt d
oes
not
esta
blis
h th
e si
gnif
ican
ce o
f th
e pr
esen
ce o
f th
e
substances. The information is presented for scientists and other
_ 4o _
pro
fes
sio
nai
s
to
use
in
eva
Tua
tin
g
the
haz
ard
or
ris
k,
if
any
,
pos
ed
by
the
pre
sen
ce
of
the
se
sub
sta
nce
s
in
the
Gre
at
Lak
es
eco
sys
tem
.
Spe
cif
ic
inf
orm
ati
on
is
req
uir
ed
in
ord
er
to
ass
ess
the
haz
ard
and
the
ris
k p
ose
d b
y t
hes
e s
ubs
tan
ces
,
for
mui
ate
con
tro
i
pro
gra
ms
and
mea
sur
es,
and
to
eff
ect
ive
iy
pro
tec
t h
uma
n h
eaT
th
and
the
Gre
at
Lak
es
res
our
ce.
The
inf
orm
ati
on
giv
en
in
the
198
3 r
epo
rt
is
the
ref
ore
pre
sen
ted
by
Tak
e b
asi
n a
nd
by
spe
cif
ic
geo
gra
phi
c
are
as,
pri
mar
iTy
sub
-ba
sin
s
and
tri
but
ari
es,
wit
hin
eac
h b
asi
n.
For
eac
h s
ubs
tan
ce
in
eac
h T
oca
tio
n,
the
foi
iow
ing
are
inc
Tud
ed:
T.
The
med
ia
in
whi
ch
the
sub
sta
nce
is
fou
nd,
inc
Tud
ing
wat
er,
fis
h
(whoTe and fiTTet), biota, wdeTife, and sediment.
2.
The
mea
n c
onc
ent
rat
ion
, a
s w
eTT
as
the
ran
ge
and
the
med
ian
, w
hen
ava
iTa
bTe
;
the
num
ber
of
sam
pTe
s
ana
Tyz
ed;
and
the
dat
e
of
coT
Tec
tio
n.
3.
Fo
r
fi
sh
,
th
e
sp
ec
ie
s,
Te
ng
th
,
we
ig
ht
,
ag
e,
an
d
pe
rc
en
ta
ge
of
fa
t
or
Tipid content.
4.
Bib
iio
gra
phi
c
ref
ere
nce
s
to
acc
ess
for
add
iti
ona
T
det
aiT
s.
The
IJC
Gre
at
Lak
es
Reg
ion
aT
Off
ice
wi1
1
mai
nta
in
thi
s
dat
a b
ase
and
pro
vid
e
periodic updates.
4.5 HUMAN HEALTH ASPECTS
In
pr
io
r
ye
ar
s,
th
e
Hu
ma
n
He
al
th
Ef
fe
ct
s
Co
mm
it
te
e
ev
aT
ua
te
d,
fr
om
a
hu
ma
n
hea
Tth
per
spe
cti
ve,
the
inf
orm
ati
on
bas
e
for
tho
se
che
mic
aTs
pre
sen
t
in
the
Gr
ea
t
La
ke
s
ec
os
ys
te
m.
Th
e
Co
mm
it
te
e
ha
d
id
en
ti
fi
ed
se
ve
ra
T
ch
em
ic
al
s
for
wh
ic
h
ad
di
ti
on
aT
su
rv
ei
TT
an
ce
an
d
mo
ni
to
ri
ng
ar
e
re
qu
ir
ed
.
Th
e
Co
mm
it
ee
ha
s
fu
rt
he
r
ev
aT
ua
te
d
th
is
Ta
tt
er
gr
ou
p
of
ch
em
ic
aT
s
an
d
ha
s
es
ta
bT
is
he
d
"T
ev
eT
s
of
co
nc
er
n"
,
ba
se
d
on
a
to
ta
T
da
iT
y
in
ta
ke
of
th
es
e
su
bs
ta
nc
es
.
Th
e
Co
mm
it
te
e
ha
s
ta
bu
Ta
te
d,
wh
er
e
av
ai
Ta
bT
e,
th
e
ac
ce
pt
ab
Te
da
iT
y
in
ta
ke
fo
r
th
es
e
ch
em
ic
aT
s,
as
we
TT
as
fo
r
ch
em
ic
aT
s
su
bs
eq
ue
nt
Ty
id
en
ti
fi
ed
in
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m.
AT
so
Ti
st
ed
in
th
e
Co
mm
it
te
e'
s
19
83
re
po
rt
ar
e
ch
em
ic
aT
s
st
iT
T
un
de
r
ev
aT
ua
ti
on
.
RoTe of ToxicoTogy
As
pa
rt
of
th
e
pr
oc
es
s
of
se
tt
in
g
ob
je
ct
iv
es
to
be
me
t
in
th
e
co
nt
ro
T
of
Te
ve
Ts
of
ch
em
ic
aT
co
nt
am
in
an
ts
in
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m,
th
e
Hu
ma
n
He
aT
th
Ef
fe
ct
s
Co
mm
it
te
e
ha
s
re
vi
ew
ed
th
e
ro
Te
of
to
xi
co
io
gy
in
th
e
ev
a1
ua
ti
on
of
th
e
ha
za
rd
to
hu
ma
n
he
aT
th
po
se
d
by
th
es
e
co
nt
am
in
an
ts
.
Th
e
Co
mm
it
te
e
ha
s
co
ns
id
er
ed
th
e
na
tu
re
of
th
e
to
xi
co
To
gi
ca
T
in
fo
rm
at
io
n,
as
we
TT
as
pr
ob
Te
ms
wh
ic
h
ar
is
e
wi
th
re
ga
rd
to
th
e
oc
cu
rr
en
ce
of
en
vi
ro
nm
en
ta
i
co
nt
am
in
an
ts
at
mi
nu
te
Te
ve
Ts
.
Th
e
Co
mm
it
te
e
ha
s
ai
so
co
ns
id
er
ed
th
e
re
Te
as
e
to
th
e
pu
bT
ic
of
in
fo
rm
at
io
n
ab
ou
t
th
e
he
aT
th
ha
za
rd
of
en
vi
ro
nm
en
ta
T
co
nt
am
in
an
ts
.
A
ke
y
fa
ct
or
is
to
pr
ov
id
e
a
pr
op
er
pe
rs
pe
ct
iv
e
wi
th
wh
ic
h
to
re
vi
ew
th
e
re
su
Tt
s
of
th
es
e
to
xi
co
To
gi
ca
T
st
ud
ie
s.
  
  
  
Drinking Water Quality
To
de
te
rm
in
e
th
e
ca
us
e-
an
d—
ef
fe
ct
re
la
ti
on
sh
ip
of
th
e
qu
al
it
y
of
dr
in
ki
ng
wa
te
r
on
hu
ma
n
he
al
th
,
th
e
Hu
ma
n
He
al
th
Ef
fe
ct
s
Co
mm
it
te
e
ha
s
pr
ov
id
ed
ad
vi
ce
re
ga
rd
in
g
th
e
de
si
gn
an
d
ap
pl
ic
at
io
n
of
ep
id
em
io
lo
gi
ca
l
st
ud
ie
s.
Be
ca
us
e
of
th
e
bu
rg
eo
ni
ng
pr
ob
le
m
of
ch
em
ic
al
co
nt
am
in
an
ts
in
bo
th
su
rf
ac
e
an
d
gr
ou
nd
wa
te
r
su
pp
li
es
of
dr
in
ki
ng
wa
te
r,
th
e
Co
mm
it
te
e
ha
s
co
ns
id
er
ed
th
e
es
se
nt
ia
l
pu
bl
ic
he
al
th
pr
ot
ec
ti
on
me
as
ur
es
af
fo
rd
ed
by
co
nv
en
ti
on
al
wa
te
r
.
tr
ea
tm
en
t
pr
oc
es
se
s.
Th
e
Co
mm
it
te
e,
in
it
s
19
83
re
po
rt
,
al
so
em
ph
as
iz
es
th
e
need to:
l.
Ba
se
dr
in
ki
ng
wa
te
r
ob
je
ct
iv
es
,
gu
id
el
in
es
,
an
d
st
an
da
rd
s
on
so
un
d
to
xi
co
lo
gi
ca
l
st
ud
ie
s
an
d
to
ad
he
re
to
th
es
e
li
mi
ta
ti
on
s.
2.
En
fo
rc
e
th
e
op
er
at
io
n
of
wa
te
r
an
d
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
ts
in
ac
co
rd
an
ce
wi
th
bo
th
th
e
st
at
ed
an
d
ap
pr
ov
ed
de
si
gn
cr
it
er
ia
fo
r
ea
ch
pl
an
t
an
d
in
ac
co
rd
an
ce
wi
th
be
st
op
er
at
in
g
pr
ac
ti
ce
s.
Future Activities
Th
e
Hu
ma
n
He
al
th
Ef
fe
ct
s
Co
mm
it
te
e
is
co
ns
id
er
in
g
th
e
fo
ll
ow
in
g
to
pi
cs
,
in
re
la
ti
on
to
es
ta
bl
is
hi
ng
th
e
si
gn
if
ic
an
ce
of
su
bs
ta
nc
es
in
th
e
Gr
ea
t
La
ke
s
ecosystem:
l.
Es
ti
ma
te
s
of
po
pu
la
ti
on
ex
po
su
re
to
Gr
ea
t
La
ke
s
wa
te
r
contaminants.
2.
To
xi
ci
ty
pr
of
il
es
fo
r
co
nt
am
in
an
ts
re
ce
nt
ly
id
en
ti
fi
ed
in
th
e
Great Lakes ecosystem.
3.
A
re
vi
ew
of
th
e
st
at
e
of
th
e
ar
t
of
st
ru
ct
ur
e
ac
ti
vi
ty
relationships.
4. A review of the toxicity of complex mixtures.
4. 6 RECOMENDATIONS
Th
e
Bo
ar
d'
s
Su
rv
ei
ll
an
ce
Wo
rk
Gr
ou
p
ha
s
re
po
rt
ed
th
at
co
nc
en
tr
at
io
ns
of
so
me
to
xi
c
su
bs
ta
nc
es
of
kn
ow
n
co
nc
er
n
ap
pe
ar
to
be
in
cr
ea
si
ng
.
Th
e
Wo
rk
Gr
ou
p
wi
ll
co
nt
in
ue
to
re
po
rt
ch
an
ge
s
in
co
nc
en
tr
at
io
ns
fo
r
fu
tu
re
ye
ar
s,
bu
t
ca
n
ma
ke
no
st
at
em
en
t
re
ga
rd
in
g
th
e
en
vi
ro
nm
en
ta
l
an
d
hu
ma
n
he
al
th
significance of these trends.
Th
e
Bo
ar
d
is
no
ne
th
el
es
s
co
nc
er
ne
d
ab
ou
t
th
es
e
an
d
ot
he
r
de
ve
lo
pm
en
ts
de
sc
ri
be
d
ea
rl
ie
r
in
th
is
ch
ap
te
r.
Th
e
Bo
ar
d
th
er
ef
or
e
ur
ge
s
th
at
:
1.
Pla
nne
d
sur
vei
lla
nce
and
mon
ito
rin
g
be
con
duc
ted
for
suc
h
org
ani
c
co
mp
ou
nd
s
as
di
ox
in
s,
po
ly
nu
cl
ea
r
ar
om
at
ic
hy
dr
oc
ar
bo
ns
,
fu
ra
ns
,
to
xa
ph
en
e,
an
d
ot
he
r
su
bs
ta
nc
es
kn
ow
n t
o
be
de
le
te
ri
ou
s
to
ec
os
ys
te
m
he
al
th
.
Th
is
mu
st
be
do
ne
de
sp
it
e
hi
gh
an
al
yt
ic
al
co
st
s.
  
Emphasis be placed on deveioping and assessing the utiiity of
standard bioassay tests or bioiogicai monitoring protocois to be
appiied to municipai and industriai wastewaters in order to assess
the reiative environmenta] hazards of these discharges.
Bioassessment techniques for contaminated sediments be refined and
standardized to obtain usefu1 information for evaiuating dredged
materiai disposal options. Such techniques are being appiied on a
test basis to sediment from the Toronto and Toiedo harbours.
Biomonitoring be maintained to corroborate resuits from other
surveiiiance and monitoring activities.
To make optimum use of surveiiiance data, additionai research be
focused on estabiishing and improving the understanding of the
compiex interreiationships between the physicai, chemicai, and
bioiogicai components of the naturai ecosystem.
Surface and groundwater be monitored for pesticide residues and their
metaboiites in those areas of the Great Lakes Basin where pesticide
use is most intense.
The existing data base for contaminants in sediment be routineiy
upda
ted
for
the
1ake
s, t
heir
sub-
basi
ns,
and
thos
e ar
eas
of i
nten
sive
and continued dredging.
  
 
 -
4
6
-
Key
for
Wate
r Qu
alit
y B
oard
eval
uati
on:
Remedial mea
sures curre
ntly in ope
ration will
resolve the
identified e
nvironmental
problems and
restore ben
eficial use
s over the
near term (
5 to 10
l.
2
.
years).
TABLE
5.1
EVALU
ATION
OF RE
MEDIA
L MEA
SURES
IN CL
ASS "
A" AR
EAS O
F CON
CERN
Remedial
measures
currentl
y in ope
ration w
ill not
resolve
the iden
tified p
roblems
and rest
ore uses
over the
near ter
m; howev
er,
A. Add
itional
programs
and meas
ures hav
e been
imposed,
and thes
e will b
e adequa
te and t
imely.
B. Add
itional
programs
and meas
ures hav
e been
imposed,
and envi
ronmenta
l probl
ems will
eventual
ly be re
solved a
nd uses
restored
. However, there is a
long lag
time bet
ween com
pletion
and oper
ation of
the reme
dial mea
sures an
d the re
sponse o
f the en
vironmen
tal syst
em.
C. Eve
n though
all reas
onable r
emedial
measures
have bee
n or are
being ta
ken, it
is doubt
ful whet
her the
environm
ental p
roblems
will be
complete
ly
resolv
ed and
uses r
estore
d.
D. The
re are a
pparentl
y no fir
m progra
ms addit
ionally
planned
that wil
l resolv
e proble
ms and r
estore u
ses.
Insuffic
ient inf
ormation
has been
received
or is av
ailable
to judge
whether
control
measures
are adeq
uate, or
to decid
e when s
uch meas
ures may
be
required.
AR
EA
OF
CO
NC
ER
N
SOURCE
S AND
BOARD
EVALUA
TION
ADEQUACY OF
REME
DIAL
MEAS
URES
ENVIRONM
ENTAL P
ROBLEMS
AND CONS
EQUENCES
1983 UPDATE
- ENVIRONMEN
TAL
CONDITIONS AND REMEDIAL PROGRAMS
Fox
Rive
r a
nd
Scut
hern
Gre
en
Bay,
Wis
con
sin
ZB -Mu
nicipa
l and
indust
rial
discharg
es, in-
place
pollutants
2D —T
oxic
pollu
tants
Mater en
riched w
ith phos
phorus a
nd
ammon
ia.
Depre
ssed
disso
lved
oxyge
n
levels.
Sediment
contamin
ated wit
h
nutrient
s, oxyge
n-consum
ing mate
rials,
heavy metals
, and PCBs.
Fishery
impaired
by PCBs
and indu
strial
organic
chemical
s.
Fishery
improvin
g but st
ill imp
aired.
levels also improving.
Municipal a
nd industria
l controls
in place to
reduce
phosphorus,
oxygen-consu
ming organi
c materials,
and solids.
Discharges
generally me
t permit re
quirements.
Haste load
allocations
being estab
lished for
BOD, ammonia
, solids.
Resolution expected of
BOD-related dissolved o
xygen and ammonia
problems.
Toxics prod
uction—use
inventory p
repared; in
dustrial
effluent analysis requ
ired as part of NPDES
permit reissuance
to define presence of
toxic substances. Rec
ent study
identified
l00+ chemica
ls and some
of their sou
rces. Surf
ace
areas of PCB
s "hot spot
s" mapped.
Additional
monitoring
and
studies need
ed to devel
op remedial
progams.
Dissolved oxygen
2.
Milw
auke
e Es
tuar
y,
Wisc
onsi
n
28 -
Muni
cipa
l di
scha
rges
,
comb
ined
sewe
r ov
erfl
ows,
in-pl
ace p
ollut
ants,
leach
ing f
rom l
andfi
ll
Sedim
ent p
ollut
ed wi
th nu
trien
ts,
oxygen-c
onsuming
material
s, and h
eavy
metals
. Fish
ery im
paired
by PCB
s, DDT
,
indu
stri
al a
nd a
gric
ultu
ral
chem
ical
s.
Water
viola
tions
for m
etals
and
ammo
nia;
PCBs
, DD
T, c
hlor
dane
, an
d
dieldrin
present
in some
discharg
es.
Beach cl
osures r
esulting
from ele
vated
coliform levels.
Present municipal faci
lities provide phospho
rus removal and
meet secondary requirements. Milwaukee Master Facilities Plan
approved to
upgrade sew
age conveyan
ce, storage
, and treat
ment
facilities. Major sew
age studies underway t
o determine need
for control of combined
sewer overflows and dre
dging of
in-place pol
lutants. I
ndustrial p
retreatment
program nea
ring
completion. Pretreatme
nt standards establish
ed for Cd: Zn, Ni,
Cu and P
b standa
rds stil
l under
going pu
blic rev
iew. On
e year
study ex
amining
HCN and
Cr pretr
eatment
standard
s underw
ay.
3.
 
Waukegan
, Illino
is
 
ZD -In—place
pollutants
 
Sedime
nt, wa
ter, a
nd fis
h cont
aminat
ed
with P
CBs. F
ish co
nsumpt
ion ad
visory
in place
. Dredg
ing and
navigati
on
restricted.
 
Industrial release of
PCBs essentially elimi
nated.
Proposed Superfund pro
ject to remove, treat,
and contain PCB
contaminated
sediments u
nder review.
Design was c
ompleted in
Fall 1983, construction to begin Spring l984, and completion
expected in
1987. Estim
ated cost o
f the proje
ct is $l7.4
million. U.S. EPA will attempt to recover costs from Outboard
Marine Corp.
 
-
4
7
-
E
l
»
-
qli: a;b—
 
'4
.
Gran
d Ca
lume
t Ri
ver
and Indi
ana Harb
or
Sh
ip
Ca
na
l,
In
d1
an
a
2C -Municipa
l and indus
trial
dischar3e5,_combined sewer
OVerf ° 5’ 1ndustrial waste
disposal sites, in-place
pollutants
with respect
to
impact on river and harbor
3 —Impact o
n adjacent
nearshore area of Lake
Michigan
Harbor sediment severe
ly polluted with
nutrients, oxygen—consuming materials,
heavy metals; also present - organic
chemicals a
ssociated wi
th heavy
industry. D
redging and
navigation
restrict
ed. Vir
tually n
o fish p
resent;
those found are contam
inated with PCBs,
agricultural and indus
trial organic
chemicals.
Few macroinv
ertebrates,
since se
diment h
abitat c
onsists
of
oily silt and sludge.
Hater violations
for numerous substances. Beach
closures resulting fro
m elevated coli-
form levels. Adjacent
nearshore area
of Lake Michigan adver
sely impacted.
Environmental condition
s remain unchanged.
East Chicago
STP not in
compliance
with NPDES
permit,
enforcement action in progress. Facility contributes to
elevated coliform leve
ls; no influent pretre
atment to reduce
phenols; am
monia pretr
eatment req
uirement not
met; no
facilities to reduce a
mmonia. Upgrading and
expansion of Gary
municipa
l facili
ties com
pleted.
Combined se
wer overflow
study compl
eted for ci
ties of Gary
,
Hammond and East Chica
go and is undergoing s
tate review. No
plans to el
iminate wet-
weather com
bined sewer
overflows.
Industrial landfills i
dentified; action unde
rtaken under
Section 3ll
of Clean Wat
er Act to c
ontain waste
s.
Industrial discharges
in compliance with NPD
ES requirements
for conv
entional
pollutan
ts; perm
its bein
g review
ed to
determine need for lim
its on toxics.
Indiana
water qu
ality st
andards
establis
hed to a
chieve
selected us
es only. I
n order to
ensure that
state water
quality
standard
s will
be met,
study un
derway t
o establ
ish
municipal and industria
l waste load allocatio
ns for
conventi
onal and
other pa
rameters
to be pe
rmitted
by NPDES
.
No studies
proposed to
assess impa
ct on Lake
Michigan.
 
5. St. Marys River,
Michigan and Ontario
Municipal and industrial
discharges, combined sewer
overflows, in-place
pollutants
l — Sources in Michigan
2 - Sources
in Ontario
Sediment pol
luted with
iron, zinc,
phenol, PCBs
, and cyani
de; benthic
fauna impai
red. Confin
ed disposal
required
for dred
ged mate
rial. Ph
enol
violations
in water ext
end across
internationa
l boundary;
ammonia and
cyanide violations. Re
creational uses
restricted, resulting
from bacterial
contamination.
Fish consump
tion adviso
ries issued
in l982 for
mercury
contamin
ation of
certain
larger s
pecies,
caused b
y former
upstream
sources
in L. Su
perior b
asin.
Transbou
ndary ph
enol pol
lution p
roblem d
ue to in
dustrial
waste disch
arges in On
tario, iden
tified by I
JC since l9
48,
continues. Because of
economic conditions, A
lgoma Steel has
received
18—month
extensio
n (to 1
990) in
program
to reduc
e
suspe
nded
solid
s, cy
anide
, phe
nols,
sulfa
tes,
and a
mmoni
a.
Possib
le res
torati
on of
origin
al pro
gram u
nder q
uarter
ly
revie
w. P
henol
contr
ols e
xpect
ed to
resol
ve tr
ansbo
undar
y
prob
lem
by 1
987.
Study
underw
ay to
improv
e Saul
t Ste.
Marie
STP, f
or
phos
phor
us r
emov
al a
nd d
isin
fect
ion
in o
rder
to p
rote
ct
shoreline re
creational
uses.
Natura
l phys
ical a
nd bio
chemic
al pro
cesses
expect
ed to
reduce
sedime
nt con
tamina
tion a
nd hel
p rest
ore he
althy
benthi
c
fauna.
A sedi
ment a
nd ben
thos i
dentif
icatio
n surv
ey sch
eduled
for l983.
5.
Saginaw River System
and Saginaw Bay,
Michigan
 
l — Municipa
l discharge
s
ZD -No
npoint
land r
unoff
3 - In
-place
pollut
ants,
industrial sources of
toxic substances
 
Eutrophi
cation a
ggravate
d by cul
tural
enrichment
from past m
unicipal an
d
present
nonpoint
phosphor
us loads
.
Nutrients, sediments,
and turbidity
from nonpoi
nt land run
off impact
trophic
state, f
ish habi
tat, di
ssolved
oxygen levels, and result in siltation
of drainage canals and navigation
channel. Se
diment cont
aminated wit
h
PCBs and P88
5. Fishery
impacted by
PCBs, P835, and dioxin; consumption
advisories or bans in effect.
 
Municipa
l and i
ndustria
l contro
l progra
ms gener
ally in
place
for ph
osphor
us and
for co
nventi
onal p
olluta
nts;
phosph
orus l
oad re
ductio
n has
led to
reduce
d chlo
rophyl
l
levels
, redu
ced al
gal de
nsitie
s, and
fewer
undesi
rable
algae;
taste
and od
or pro
blems
no lon
ger re
ported
.
Toxic
s: ef
fluen
t lim
itati
ons,
remed
ial d
redgi
ng, a
nd si
te
cleanu
p on a
case-b
y-case
basis;
adequa
cy of
contro
l meas
ures
need t
o be e
stabli
shed.
In 198
3, EPA
and Mi
chigan
propos
ed a
major
study
of soh
rces,
and ex
tent o
f cont
aminat
ion by
dioxin
,
furan
s, an
d rel
ated
subst
ances
in th
e vic
inity
of Do
w Che
mical
in t
he M
idla
nd a
rea.
Dow'
s ne
w pe
rmit
requ
ires
deta
iled
waste
water
chara
cteri
zatio
n and
dioxi
n bio
-upta
ke st
udy.
Dredg
ing t
o rem
ove s
edime
nt hi
ghly
conta
minat
ed wi
th PC
Bs
from S
hiawas
see Ri
ver co
mplete
d. Ha
zardou
s wast
e disp
osal s
ite
at V
elsi
col
has
been
inca
psul
ated
.
Major
nonpo
int s
ource
demon
strat
ion
progr
am an
d a M
ichig
an
DNR
stud
y fo
r in
—pla
ce p
ollu
tant
s in
Pine
Rive
r cu
rren
tly
un
de
rw
ay
.
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7.
St.
Cla
ir
Riv
er,
Ont
ari
o a
nd
Mic
hig
an
Muni
cipa
l a
nd
indu
stri
al
disc
harg
es,
comb
ined
sewe
r
overflow
s, in-p
lace
pollutants
1 — S
ource
s in
Michi
gan
28 -S
ource
s in
Ontar
io
Sediment contaminated b
y PCBs, mercury,
other heavy metals; co
nfined disposal
required for dredged material and
recovery of
benthic fau
na impeded.
Fishery
impacted
by mercu
ry and P
CBs;
consumption
advisories
in effect.
Local recrea
tional use
limited by
bacterial c
ontamination
. Phenol
violatio
ns in wa
ter.
Mercury levels in fish continue to decline, but consumption
advisories remain in effect because of mercury and PCBs.
Dioxins and organic lead have now been identified in fish.
Phenol levels in 1982 complied with Agreement objectives along
the Ontario shoreline. Fish collection program established
downstream from Ethyl Canada as part of routine sport fish
contaminant monitoring program.
Remedial measures are being implemented and regulatory
actions being taken at area industrial discharges. However,
industrial waste control programs at the Sun Oil Refinery in
Ontario delayed. Study of industrial effluents by OMOE and
Environment Canada is expected to be completed in December 1983.
Bacterial contamination problem will be addressed by sewer
separation programs. Studies to establish presence and
distribution of organic substances in ecosystem and identify
sources may lead to additional controls, if warranted.
Natural river processes contributing to restoration of
ecosystem.
8.
Detr
oit
Rive
r,
Michigan and Ontario
2A -S
ource
s in
Ontar
io
1 - Mu
nicipa
l and
indust
rial
sourc
es in
Michi
gan,
combin
ed sew
er ove
rflows
in Ecors
e River
Basin
2C -
In-p
lace
poll
utan
ts
ZD —
Comb
ined
sewe
r o
ver-
flows an
d direct
land
runoff
in Michi
gan
Sediment co
ntaminated
with PCBs a
nd
mercury on
the U.S. si
de; confine
d
disposal required. Be
nthic community
disrupted downstream of Rouge River.
Fishery impacted by mercury and PCBs.
Consumption advisories in effect.
Recreational activitie
s are restricted
by elevated bacterial
levels. Hater
violations for phenol,iron,
conductivity.
Municipal and industrial discharges generally meet effluent
and load requirements for phosphorus and for conventional
pollutants; water quality improvements noted in western basin
of Lake Erie. 1982 studies: sediments contaminated with heavy
metals, phthalates, and PAHs. Water quality objectives
exceeded for phenols, iron, copper, mercury and zinc.
Measures planned or completed to abate combined sewer
overflows on Canadian side and in Ecorse River Basin; overflows
also reduced at Detroit, but no plan to further reduce these or
direct land runoff into river.
Detroit Nastewater Treatment facilities are being upgraded
with installation of level control weirs to replace existing
control gates. Construction expected to commence October 1983
will be completed July 1984. In order to carry out the
construction, some of the flow will by—pass secondary treatment
for an estimated 150 days in 1983. Improved treatment will be
beneficial for the Great Lakes and minimal short—term effects
expected.
Feasibility and environmental impact of disposing of
Detroit municipal sludge by mixing with existing chemical
sludges on Fighting Island under study.
Hazardous waste disposal sites cleaned up as identified.
No studies planned to assess impact of in-place pollutants.
 
9. Ro
uge Ri
ver, M
ichiga
n
 
ZD — I
n-plac
e poll
utants
,
combined se
wer overflow
s
 
Sediment
severely
degraded
. Few f
ish
in riv
er. Ma
ter vi
olatio
ns for
coli-
form, ph
enol, i
ron, con
ductivit
y
 
Industrial dischargers in substantial compliance with NPDES
permit requirements.
Study of problems associated with combined sewer overflows
completed. After consideration of costs and benefits, the
Federal District Court concluded that corrective actions for
combined sewer overflows in the Rouge River are not presently
warranted.
  
 10. Raisin River, Michigan 3 - In-p1ace po11utants
Sediment severe1y degraded with
heavy meta1s and oxygen-consuming
materia1s. Fishery impacted by PCBs
and industria1 and agricu1tura1
organic chemica1s. Water vio1ations
for disso1ved oxygen, feca1 co1iform,
heavy meta1s, and conductivity.
A11 major dischargers in substantia1 comp1iance with NPDES
permit requirements. Potentia1 industria1 sources of toxic
substances being sought.
Haste 1oad a11ocation and environmenta1 impact study in
progress, with emphasis on sources, transport, fate, and
effects of toxic contaminants, and on deve1opment of procedures
to assess a1ternative remedia1 measures.
11. Maumee River, Ohio 1 - Municipa1 discharges
ZB -Nonpoint 1and runoff,
industria1 discharges,
and in-p1ace po11utants
-
4
9
-
2D -Combined sewer overf1ows
Excess nutrients and sediments from
1and runoff. Sediment contaminated
with conventiona1 and oxygen—consuming
materia1s and heavy meta1s. Fishery
impacted by PCBs and industria1 and
agricu1tura1 organic chemica1s. Hater
vio1ations for disso1ved oxygen, feca1
co1iform, heavy meta1s, and
conductivity.
Municipa1 and industria1 dischargers genera11y meet NPDES
permit requirements for phosphorus remova1, secondary
treatment, conventiona1 po11utants, and/or identified toxic
substances. Faci1ity improvements are being undertaken wherever
prob1ems arise. Perrysburg STP and the city of Oregon reported
non-comp1iance for eff1uent phosphorus concentrations. Studies
of combined sewer overf1ow prob1ems at To1edo, Perrysburg, and
Oregon are continuing, but funds for remedia1 programs not
1ike1y to be avai1ab1e.
Sun 0i1 Company vio1ated permit restrictions for ammonia,
Libby-Owens-Ford Company for pH, and Standard 0i1 of Ohio
reported non-comp1iance with permit1imitations due to
stormwater management prob1ems. Acute, static bioassay tests
performed to estab1ish toxicity of discharges; other toxic
contro1 programs under deve1opment.
Numerous no-ti11 and associated soi1 conservation
demonstration programs in p1ace. Projects to contro1 soi1
erosion demonstrate that reductions in soi1 and phosphorus 1055
can be achieved for a variety of soi1 conditions by various
ti11age practices.
Natura1 processes shou
1d contribute to syste
m restoration.
Sediment in outer To1edo Harbor appears to be 1ess contaminated
and may be acceptab1e for open 1ake disposa1; decision is
dependent up
on the resu
1ts of bioa
ssessment s
tudies to be
conducted in 1ate 1983.
28 -Muncipa1 discharges,
in-p1ace po11utants, waste
disposa1 sites
12. B1ack River, Ohio
    
Sediment contaminated with conven—
tiona1 and oxygen—consuming materia1s,
nutrients, and meta1s. Fishery
impacted by PCBs and industria1
organic chemica1s. Water vio1ations
for nutrients, disso1ved oxygen,
co1iform, cyanide, heavy meta1s,
and conductivity.
 
1980 study identified high incidences of 1iver and 1ip
cancers in fish from t
he 1ower river, corres
ponding to a high
body burden of PAHs, phenanthrene, and benzo(a)pyrene. State
Hea1th Department issued consumption advisory in 1983. Wading,
swimming, and water skiing a1so not advised. Additiona1
studies underway to estab1ish extent and magnitude of prob1em,
human hea1th risks from PAHs, and remedia1 programs required.
E1yria STP contributes to prob1ems; industria1 pretreatment
program p1anned; comp1etion of additiona1 faci1ities de1ayed
from 1985 to 1988 for 1ack of funds. Amherst STP—consent
decree to achieve advanced secondary 1imits.
U.S. Stee1 - remedia1
program to meet best a
vai1ab1e
treatment requirenent. Waste 1oad a11ocations p1anned.
Ammonia eff1uent vio1a
tions experienced by U
.S. Stee1;
maintenance program initiated.
Two hazardous waste disposa1 sites c1eaned up. Study
underway to assess c1eanup effort at Ford Road 1andfi11.
Natura1
processe
s shou1d
contribu
te to s
ystem re
storatio
n.
  
-
5
0
-
 
3.
Cay
aho
ga
Riv
er,
(C
le
ve
la
nd
),
Oh
io
2C -
Muni
cipa
l an
d in
dust
rial
discharges,
combined se
wer
overf
lows,
urban
land
runof
f, wa
ste d
ispos
al
sites,
in-pla
ce pol
lutant
s
Fishery imp
acted by dep
ressed
dissolved oxygen levels, elevated
dissolved solids and ammonia, and
polluted sediment. Sediment
contaminated
with convent
ional and
oxygen-consuming materi
als, nutrients,
heavy metal
s, and PCBs
; confined
disposal re
quired for
dredged
material. Water violations for
dissolve
d oxygen
, phenol
, fecal
coliform an
d several h
eavy metals.
River still severely i
mpacted by municipal a
nd industrial
point source discharge
s, nonpoint sources, c
0mbined sewer
overflows andhazardous waste disposal sites.
in dis
solved
oxygen
levels
.
Akron STP-system upgra
ding will improve trea
tment and
reduce conbined sewer
overflows. Phosphorus
removal at
Cleveland S
outherly pl
ant on line
December 198
2; additiona
l
construction
rescheduled
for 1989. C
ompletion o
f construct
ion
at Clevelan
d Westerly
STP delayed
from 1983 to
1984. Clev
eland
Easterly STP now meetin
g phosphorus removal r
equirements;
other co
nstructi
on comp
leted in
Summer o
f 1983.
Two
interceptor
systems, whe
n completed,
will substa
ntially red
uce
combined se
wer overflow
s. Complet
ion of the
Southwestern
Interceptor
delayed fro
m 1990 to 19
93. All mu
nicipal
construction
delays due
to the lack
of funds.
Industrial facilities
in compliance with requ
irements for
conventional
and toxic p
ollutants;
reviews bein
g conducted
to
identify nee
d for additi
onal toxics
control. S
everal hazar
dous
waste dispos
al sites id
entified, cl
osed, and/o
r cleaned u
p.
Some improvement
l4. As
htabul
a Rive
r, Ohi
o
28 -
Huni
cipa
l an
d in
dust
rial
discharg
es, in-
place
pollut
ants,
waste
dispos
al
sites
Sediment co
ntaminated w
ith
conventi
onal and
oxygen-c
onsuming
materials,
heavy metals
, and
indust
rial c
hlorin
ated o
rganic
subst
ances
; con
fined
dispo
sal o
f
dredged mate
rial require
d, and
navigation
restricted.
Fishery
impacted
by PCBs
and indu
strial
organic
chemical
s. Water
violatio
ns
for feca
l colifo
rm, heav
y metals
, and
conductivity.
1980 studies
confirmed P
CB and HCB
contaminatio
n of fish
caught in l
ower river
and harbor;
consumption
advisories
issued
by State Health Department in 1983.
Ashtabula S
TP-plant im
provements w
ill elimina
te fecal
coliform violations; a
dditional tests to be
conducted to
establis
h toxici
ty of ef
fluent.
Industri
es on F
ield's B
rook
have instal
led treatme
nt faciliti
es to abate
conventional
and
toxic po
llutants
; studie
s and e
valuatio
ns being
conducte
d to
establish need for additional toxics controls.
Several waste disposal
sites cleaned up or un
der review.
Negotiations
continue to
clean up se
veral hazard
ous waste
disposal sites and to remove contaminated sediments from
Field's Brook.
Sediments in Ashtabula
Harbor were found suit
able for open
water di
sposal a
nd recla
ssified
in 1980.
Dredging
to remov
e
contaminated sediment under way for Ashtabula River.
15. Buffalo
River, New
York
  
28 ~Mu
nicipa
l and
indust
rial
disch
arges
2D -Conb
ined sew
er
overflows a
nd in—place
pollutants
 
Sediment sev
erely conta
minated wit
h
conventi
onal po
llutants
, heavy
metals,
industrial
organic che
micals, PCB
s,
and pest
icides;
benthic
macroinv
erte-
brate po
pulation
severely
impaired
,
and conf
ined dis
posal of
dredged
material required. Wat
er violations
for diss
olved ox
ygen, fe
cal coli
form,
heavy me
tals, an
d conduc
tivity.
 
Buffal
o Sewe
r Auth
ority
second
ary wa
stewat
er tre
atment
facility in
compliance
with SPDES
effluent re
quirements
in July
1983.
Constr
uction
design
approv
ed for
rehabi
litati
on of
existing
combined
sewers.
Industri
al pret
reatment
program
has
been a
pprove
d by E
PA. L
ackawa
nna ST
P - Co
nstruc
tion i
ncludi
ng
phosphor
us remov
al and
secondar
y treatm
ent expe
cted to
be
comple
ted in
1983;
no pre
treatm
ent pr
ogram
deemed
necess
ary.
Industri
al and
pretreat
ment dis
charge l
imits be
ing
develope
d based
on best
professi
onal jud
gement.
Issuance
of
permits
for some
industri
al disch
argers d
elayed d
ue to la
ck of
feder
al ef
fluen
t gui
delin
es.
Five
major
area
indus
trial
faciliti
es now o
ut of bu
siness.
  
 16. Niagara
River, New
York and Ontario
Municipal and industrial
discharges, in-place
pollutants,
waste dispo
sal
sites
1 - Sources in Ontario
28 -Sources in New York
Sediment severely contaminated with
conventional pollutants, heavy
metals, PCBs, industrial and
agricultural organic chemicals;
benthic fauna severely disrupted, and
confined disposal of dredged material
required. Fishery impacted by PCBs,
mercury, industrial and agricultural
organic chemicals. Water violations
for fecal coliform, heavy metals,
and several organic substances.
Fish consumption advisory issued for larger specimens of
American eel and coho salmon because of PCBs and mirex levels.
Dioxins and other toxic organic compounds identified in
sediment, fish, and water from river and its tributaries near
industrial disposal sites.
Report expected in early 1984 on Niagara River Toxics
Investigatory Program addressing major municipal and industrial
discharges, active and abandoned hazardous waste disposal
sites; toxic limits and discharge permits to be established for
identified sources.
Litigation in progress for several prime polluters.
Industrial pretreatment programs for Niagara Falls, NY STP
approved July 1983. Reconstruction of STP expected to be
completed March 1, 1985.
SPDES permits issued for 16 municipal and industrial
facilities, 7 undergoing public review and 4 are being
reassessed. Industrial and pretreatment discharge limits being
developed based on best professional judgement.
USGS has completed hydrogeology surveys of 76 disposal
sites and reviewed information on 83 additional sites. A final
report will be released in early 1984.
17. Hami
lton Har
bour,
Ontario
-
5
1
28 -Industri
al discharg
es,
2C -In-plac
e pollutant
s
Sediment contaminated with nutrients,
PCBs, and h
eavy metals;
confined
disposal of dredged material required.
Depressed dissolved oxygen levels from
municipal and industrial discharges,
polluted sediments, and algal decay
limit harbor as a fish habitat. Water
violations for nutrients, cyanide,
phenol, iron, zinc, and conductivity.
Diminished aesthetic quality and poor
water quality deter broader
recreational use of harbor.
Rainbow smelt and northern pike (45-75 cm) now suitable for
unrestricted consumption. High incidence of tumors and some
malformation of gills reported in coarser species of fish;
cause under investigation.
Sediments in Hindermere basin highly contaminated with
heavy metals and PCBs, but may not be impacting water quality.
Stelco and Dofasco - remedial works under construction to
eliminate load limit violations. Stelco still not meeting
phenol requirements, but Dofasco now in compliance for phenol.
Phenol loads reduced because of decreased production levels and
improved waste treatment at the steel mills.
Hamilton STP marginally exceeded phosphorus objective.
Further reduction in BOD and ammonia loads may be required
to alleviate dissolved oxygen problems. A water management
study is underway to determine further possible remedial
measures.
18. St. Lawrence River,
(Cornwall, Ontario -
Nassena, New York)
  
28 -Municipal and industrial
discharges, combined sewer
overflows, in-place
pollutants
 
Sediment contaminated with nutrients,
heavy metals, oil and grease, and PCBs.
Fishery impacted by mercury and PCBs;
consumption and sale restrictions or
advisories exist. Water violations
for PCBs, heavy metals, and several
organic substances. Some restrictions
on recreational use exist downstream
of Cornwall
because of
bacterial
contamination.
 
Several discharge violations noted for municipal and
industrial dischargers; remedial works under construction to
control conventional pollutants, but not phosphorus on New York
side. Loadings of conventional pollutants from Ontario
industrial sources reduced in 1982. Controls on municipal
sources of bacterial contamination are under development and
expansion of wastewate
r treatment plant and
control of combined
sewer overf
lows at Cor
nwall, Onta
rio to be c
ompleted by
1985.
PCBs elevated in water
downstream from General
Motors
Foundry and
Reynolds Met
als. Other
sources of
PCBs and he
avy
metals, and need for f
urther remedial action
still under
investig
ation.
Some con
trols in
place fo
r PCBs.
Controls
for
other toxics under con
sideration, including
pretreatment
requirem
ents.
Domtar e
ffluent
responsi
ble for
occassio
nally
high downstream bacterial levels to be brought under control;
cont
rol
of h
igh
phen
ol l
evel
s un
der
stud
y.
Dupo
nt o
f Ca
nada
exceeding a
ccepted lea
d levels.
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Conventional Pollutants — Improvements
 
As the Board noted in 1982, remedial programs are generally in place or
under construction for the control of conventional pollutants, metals and
conventional toxic substances from municipal and industrial wastewater
dischargers. Such controls in the Fox River-Southern Green Bay and the
Cuyahoga River-Cleveland Harbor areas have led to reported improved dissolved
oxygen levels. Reduced loadings of conventional pollutants to the St.
Lawrence River from the Ontario industries have also been reported. The
wastewater treatment facilities of Cornwall are being expanded, and the
combined sewer overflow problem should be controlled by 1985. Other
noteworthy improvanents include the completion of a combined sewer overflow
study for the cities of Gary, Hammond and East Chicago in the Grand Calumet
River and Indiana Harbor Ship Canal area; establishment of maximum daily BOD
loadings for the Fox River above the DePere Dam; and completion of
construction of the Gary municipal wastewater treatment facilities
(Grand Calumet River).
In the Buffalo River area in New York, the Buffalo Sewer Authority
secondary wastewater treatment facility complied with its SPDES permit
effluent requirements in July, 1983. The digester and clarifiers will be
further upgraded during the next year and a half. A dewatering study is being
undertaken for possible upgrading of the filter presses.
The Board notes some progress in implementing industrial pretreatment
programs in the Great Lakes Basin. A pretreatment standard for cadmium has
been enacted by the Milwaukee Sewerage District in the Milwaukee Estuary
area. Pretreatment standards have also been developed for zinc, nickel,
copper and lead and are presently under oing ublic review. Following public
review between October and November 198 , suc standards will be implemented
through sewerage ordinances. In July 1983 the Niagara Falls, New York STP in
the Niagara River area received approval for its industrial pretreatment
program which includes controls on heavy metals and industrial organic
chemicals.
As a result of industrial remedial programs, total phenol levels in the
St. Clair River along the Ontario shoreline have, for the first time, come
into compliance with the Agreement objective of l pg/L. On the Canadian
side, these improvements can be partially attributed to the introduction of
bio-oxidation units at Polysar, housekeeping activities at Dow Chemical in
Sarnia, and the extension of outfalls in the river to reduce mixing zones.
Reported reduced phenol loads into Hamilton Harbour can be attributed to
improved waste treatment at steel mills along with decreased production
levels. Dofasco is also now in compliance for phenol levels.
Conventional Pollutants — Delays
While there has been some progress at cleaning up localized problems in
the Great Lakes, the Board is concerned that many advances have been offset by
further delays in implementing other programs. Past problems continue to
persist in most areas of concern. Funding availability has led to municipal
construction delays. In the Black River area, for example, the construction
of additional facilities for the Elyria STP has been delayed from 1985 to 1988
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 because
of
lack
of
construction
grant
funds.
In
the
Cuyahoga
River
area,
a
lack
of
funding
is
also
cited
as
the
reason
for
construction
delays
at
the
Cleveland
Southerly,
Westerly
and
Easterly
sewage
treatment
plants,
and
the
Southwestern
Interceptor
Sewer.
Ohio
EPA
does
not
believe
funds
will
be
available
to
implement
remedial
programs
which
may
be
identified
by
a
study
on
combined
sewer
overflow
problems
at
Toledo,
Perrysburg,
and
Oregon,
Ohio.
Some
municipal
facilities
discharging
to
areas
with
eutrophication
problems
continue
to
exceed
the
Agreement
objective
for
phosphorus.
They
include
facilities
at
Perrysburg
and
Oregon
in
the
Maumee
River
area
and
the
Hamilton
STP
in
the
Hamilton
Harbour
area.
Numerous
delays
have
also
been
reported
in
implementing
industrial
waste
control
programs.
Control
of
phenols
at
Sun
Oil
at
Sarnia
in
the
St.
Clair
River
area
delayed
nine
months
until
September
1984.
Adverse
economic
conditions
resulted
in
Algoma
Steel
(St.
Marys
River
area)
receiving
an
18
month
extension
in
its
schedule
for
implementing
a
control
program
for
suspended
solids,
cyanide,
phenols, sulfates,
and
ammonia.
The
company
is
required
to
reassess
market
conditions
quarterly
to
determine
whether
the
timing
of
the
original
program
can
be
restored.
The
Board
also
notes
that
the
following
industrial
plants
have
either
exceeded
their
loading
requirements
or
violated
permit
restrictions:
Sun
Oil
Company
for
ammonia,
Libby-Owens-Ford
Company
for
pH
and
Standard
Oil
for
several
parameters
due
to
poor
stormwater
management,
all
of
which
are
in
the
Maumee
River
area;
U.S.
Steel
for
ammonia
in
the
Black
River
area;
and
in
the
St.
Lawrence
River
area,
Courtaulds
for
BOD
and
suspended
solids,
Domtar
of
Canada
for
bacteria
and
phenol,
Dupont
of
Canada
for
lead,
and
General
Motors
foundry
and
Reynolds
metals
of
the
U.S.
for PCBs.
Toxic Substances
The Board notes
with concern
the
increasing
number of fish
consumption
advisories being issued due to contamination with persistent toxic
substances.
Fish consumption advisories were previously issued for Naukegan
Harbor, the Saginaw River System and Bay, and the St. Clair and Detroit
Rivers.
Added to the list are the St. Marys River for mercury contamination.
from former upstream sources, a five mile stretch of the Black River in Lorain
County, all species of fish in the Ashtabula River because of PCBs and other
organic chemicals, and restrictions on eating coho salmon and American eel in
the Niagara River.
Given these additions, 8 of the 18 Class "A" areas of
c0ncern are currently experiencing either bans or advisories on the
consunption of fish.
The Board notes some limited progress in implementing programs to resolve
toxic substances problems. The Fox River and Green Bay fishery, for example,
continues to improve in amount and diversity; however, concentrations of a
number of toxic chemicals continue to be detected in fish. In the Hamilton
Harbour area, rainbow smelt and northern pike (45-75 cm) are now suitable for
unrestricted consumption although the incidence of tumors in some coarse .
Species of fish is under investigation. Furthermore, mercury levels in fish
have been steadily declining in both the St. Clair and DetrOit Rivers because
of renedial measures taken in the early 19705 to control point source
discharges. Natural processes should further decrease these levels.
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Imp
rov
eme
nts
in
the
bio
ta
of
the
Shi
awa
sse
e R
ive
r i
n t
he
Sag
ina
w R
ive
r
Sys
tem
can
be
exp
ect
ed
fol
low
ing
dre
dgi
ng
of
PCB
con
tam
ina
ted
sed
ime
nts
.
The
cle
anu
p o
f s
eve
ral
haz
ard
ous
was
te
sit
es
in
the
Ash
tab
ula
Riv
er
dra
ina
ge
bas
in
and
the
Gra
nd
Cal
ume
t R
ive
r a
nd
Ind
ian
a H
arb
or
Shi
p C
anal
are
a s
hou
ld
pro
ve
ben
efi
cia
l i
n l
owe
rin
g t
he
lev
els
of
tox
ic
org
ani
c s
ubs
tan
ces
.
Studies Completed or Underway
 
The
Boa
rd
not
es
tha
t r
ece
ntl
y c
omp
let
ed
sur
vei
lla
nce
pro
jec
ts
and
/or
stu
die
s h
ave
gen
era
lly
con
fir
med
or
bet
ter
def
ine
d t
he
ext
ent
of
pre
vio
us
pro
ble
ms.
In
the
Fox
Riv
er
and
Sou
the
rn
Gre
en
Bay
are
a,
the
Wis
con
sin
Dep
art
men
t o
f N
atur
al
Res
our
ces
ide
nti
fie
d m
ore
tha
n o
ne
hun
dre
d c
hem
ica
ls
and
cat
ego
riz
ed
the
haz
ard
pot
ent
ial
of
the
pol
lut
ant
s t
o m
an
and
aqu
ati
c b
iot
a.
The
pres
ence
of m
any
of t
hese
haza
rdou
s po
llut
ants
coul
d be
attr
ibut
ed
to
poi
nt
sou
rce
s.
The
are
as
of
so-
cal
led
PCB
"ho
t s
pot
s“
hav
e a
lso
bee
n m
app
ed
for
the
Fox
Rive
r.
Fur
the
rmo
re,
pre
lim
ina
ry
fin
din
gs
of
a p
rio
rit
y p
oll
uta
nts
stu
dy
of
the
Det
roi
t R
ive
r s
edi
men
ts
ind
ica
te
con
tam
ina
tio
n b
y h
eav
y m
eta
ls,
pht
hal
ate
s,
and
pol
ynu
cle
ar
aro
mat
ic
hyd
roc
arb
ons
(PA
Hs)
in
the
31
dep
osi
tio
nal
are
as
sam
ple
d.
Thi
s s
tud
y i
s n
ow
in
dra
ft
for
m a
nd
und
erg
oin
g
rev
iew
.
Sed
ime
nts
in
oth
er
Cla
ss
"A"
are
as
of
con
cer
n h
ave
bee
n re
por
ted
to
con
tai
n t
oxi
c o
rga
nic
s.
Wor
kin
g u
nde
r a
U.S.
EPA
gra
nt,
the
Uni
ver
sit
y o
f
Indi
ana
iden
tifi
ed a
numb
er o
f or
gani
c co
mpou
nds
in N
iaga
ra R
iver
sedi
ment
samp
les
coll
ecte
d ne
ar i
ndus
tria
l l
andf
ills
.
The
Unit
ed S
tate
s Ge
olog
ical
Surv
ey h
as p
repa
red
a pr
elim
inar
y re
port
desc
ribi
ng t
he h
ydro
geol
ogy
of s
elec
t
area
s of
the
Niag
ara
Fron
tier
in w
hich
76 w
aste
disp
osal
site
s we
re a
sses
sed
and
inf
orm
ati
on
on
an
add
iti
ona
l 8
3 s
ite
s w
as
rev
iew
ed.
The
Ont
ari
o M
ini
str
y
of
the
Env
iro
nme
nt
rep
ort
ed
tha
t t
he
sed
ime
nts
of
Nin
der
mer
e B
asi
n i
n H
ami
lto
n
Harb
our
are
high
ly c
onta
mina
ted
with
heav
y me
tals
and
PCBs
whic
h ma
y no
t be
affecting the water column.
Man
y o
the
r s
tud
ies
are
eit
her
ong
oin
g o
r b
ein
g i
mpl
eme
nte
d t
o f
urt
her
eva
lua
te
the
ext
ent
of
con
tam
ina
tio
n f
rom
tox
ic
sub
sta
nce
s,
the
ir
sou
rce
s a
nd
loa
din
gs
and
the
ir
env
iro
nme
nta
l i
mpa
ct.
Sed
ime
nt,
wat
er
and
fis
h s
amp
les
are
rou
tin
ely
col
lec
ted
at
thr
ee
loc
ati
ons
in
the
Fox
Riv
er/
Gre
en
Bay
are
a f
or
dep
ict
ing
tre
nds
.
Fur
the
r i
nve
sti
gat
ion
s w
ill
be
foc
use
d o
n a
nal
yzi
ng
cor
e
sam
ple
s f
rom
PCB
“ho
t s
pot
s",
eve
ntu
all
y l
ead
ing
to
pos
sib
le
dre
dgi
ng
of
the
con
tam
ina
ted
sed
ime
nts
.
The
U.S.
EPA
and
the
Sta
te
of
Mic
hig
an
are
und
ert
aki
ng
an
int
ens
ive
inv
est
iga
tio
n i
n t
he
Mid
lan
d,
Mic
hig
an
are
a a
s p
art
of
a n
ati
onw
ide
pro
gra
m t
o d
ete
rmi
ne
the
lev
el,
ext
ent
, a
nd
sou
rce
s o
f d
iox
in
and
oth
er
che
mic
al
con
tam
ina
tio
n.
The
acu
te
and
chr
oni
c t
oxi
cit
y o
f R
ais
in
Riv
er
wat
er
to
Da
hni
a i
s b
ein
g e
xam
ine
d b
y
the
Mic
hig
an
Dep
art
men
t o
f N
atu
ral
Res
our
ces
and
the
U.S
.
EPA
Env
iro
nme
nta
l
Res
ear
ch
Lab
ora
tor
y a
t D
ulu
th.
Oth
er
inv
est
iga
tio
ns
to
ide
nti
fy
the
ext
ent
and
sou
rce
s o
f t
oxi
c s
ubs
tan
ces
con
tam
ina
tio
n a
re
bei
ng
und
ert
ake
n i
n t
he
St.
Cla
ir
Riv
er,
Det
roi
t R
ive
r,
Black River, Niagara River, and Hamilton Harbour.
The
Boa
rd
fin
ds
tha
t d
iff
ere
nt
app
roa
che
s a
re
bei
ng
ass
ess
ed
for
alle
viat
ing
prob
lems
asso
ciat
ed w
ith
wate
r qu
alit
y de
grad
atio
n, i
nclu
ding
reme
dial
meas
ures
for
addr
essi
ng c
onta
mina
ted
sedi
ment
s.
Thro
ugh
bioa
sses
smen
t st
udie
s, t
he s
edim
ent
qual
ity
of T
oled
o Ha
rbor
(Mau
mee
Rive
r
Bas
in)
is
bei
ng
eva
ant
ed
for
pos
sib
le
ope
n l
ake
dis
pos
al.
A s
tud
y o
f
in-p
lace
poll
utan
ts
is u
nder
way
in t
he P
ine
Rive
r (
Sagi
naw
Rive
r Sy
stem
).
Mor
eov
er,
act
ion
s a
re
bei
ng
und
ert
ake
n u
nde
r S
ect
ion
311
of
the
Cle
an
Wat
er
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 Act to contain pollutants from identified industrial waste landfills in the
Grand Calumet River/Indiana Harbor area. Other management initiatives are
occurring in the Waukegan Harbor, Raisin River, Black River and Ashtabula
River areas of concern.
In—Place Pollutants
In-place pollutants contribute to the degraded state in l7 of the 18 Class
"A" areas of concern. The primary concern with in-place pollutants is the
long-term effects on aquatic biota and possibly on human health. In the Great
Lakes, the role of sediments as a significant source of fish contaminants and
their effects on human health has not yet been adequately investigated and/or
demonstrated. To protect the biota of the Great Lakes, a number of criteria
should be used to evaluate the in-place pollutant problems once the
contaminant source has been controlled and the nature and extent of in-place
pollutants have been determined.
First, the effects of the contaminated sediments on the aquatic biota in
the vicinity of the sediments and the overlying waters should be assessed.
The community structure of the flora and fauna living in, on or adjacent to
the contaminated sediments should furnish data as to the toxic conditions of
the sediments. On-site fish toxicity or bioaccumulation studies should be
undertaken to determine if toxic materials of concern are leaving the
contaminated sediments. The potential for fish flesh tainting due to sediment
bound substances might also be evaluated.
Once the biological impacts of in-place pollutants are determined, a
management plan can be formulated either to retain the sediment in place or
ranove it. In situations where contaminant loads remain uncontrolled,
dredging and removal of contaminated sediments may be required to prevent
lakeward movement of contaminants.
In some situations, contaminanted sediments will be buried by
uncontaminated sediments by natural processes, thus isolating them from the
aquatic biota. In other situations, actions may be needed to prevent the
transport and release of sediment contaminants. These actions might include
burial with clean dredged materials, redirecting currents, or surrounding the
area of contaminated sediments with materials and structures that prevent
erosion and sediment transport. In the long-term, these substances will be
bound to fine particulate matter and transported to depositional areas. These
sediments will be buried by less contaminated sediments once the discharge of
contaminants is reduced. Hastening the burial of contaminated sediments in
non-erosional areas can be an ecologically sound and economically viable
method of managing contaminated sediments.
The Board has requested the Science Advisory Board to: consider the
question of in-place pollutants, particularly as they affect the areas of
concern in the Great Lakes Basin; identify information gaps and any research
needs; and assist the Board in developing a basis for evaluating alternative
measures to deal with in-place pollutants, considering technological and
fiscal limitations, social and economic implications, and public opinion. To
provide useful information for evaluating dredging operations, the Board has
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aut
hor
ize
d
a s
tud
y
of
sed
ime
nt
bio
ass
ess
men
t
tec
hni
que
s
as
app
lie
d
to
con
tam
ina
ted
sed
ime
nts
in
the
Tol
edo
and
Tor
ont
o h
arb
ors
.
5.2 EMERGING ISSUES
The
Boa
rd
is
tra
cki
ng
two
oth
er
pot
ent
ial
are
as
of
con
cer
n.
The
se
are
rep
ort
s o
f s
ign
ifi
can
t l
ead
con
tam
ina
tio
n
in
the
St.
Law
ren
ce
Riv
er
and
inc
rea
sin
g n
umb
ers
of
Can
adi
an
pub
lic
bea
ch
clo
sin
gs
on
the
Gre
at
Lak
es.
Lead - St. Lawrence River
 
In
Apri
l 1
983
, F
ish
eri
es
and
Oce
ans
Can
ada
rep
ort
ed
hig
h l
eVe
ls
of
lea
d
com
pou
nds
in
fis
h c
oll
ect
ed
dur
ing
a r
ese
arc
h p
roj
ect
con
duc
ted
in
the
St.
Law
ren
ce
Riv
er
nea
r D
uPo
nt
Che
mic
al
at
Mai
tla
nd,
Ont
ari
o.
Alt
hou
gh
mea
sur
eme
nts
of
tot
al
lea
d a
nd
org
ani
c l
ead
are
pre
sen
tly
ava
ila
ble
for
onl
y a
lim
ite
d n
umb
er
of
who
le
fis
h a
nd
who
le
car
cas
ses
(wh
ole
fis
h m
inu
s
int
est
ine
s),
con
cer
n h
as
bee
n e
xpr
ess
ed
tha
t t
hes
e l
eve
ls
cou
ld
con
sti
tut
e a
potential human health hazard.
Hea
lth
and
Wel
far
e C
ana
da
has
not
pro
vid
ed
any
def
ini
te
gui
dan
ce
on
the
max
imu
m l
evel
of
lea
d a
llo
wab
le
in
fis
h f
or
the
com
mer
cia
l m
ark
et.
In
add
iti
on,
the
re
is
som
e q
ues
tio
n a
s t
o t
he
rel
ati
ve
amo
unt
s o
f l
ead
whi
ch
acc
umu
lat
e
in
edi
ble
por
tio
ns
of
fis
h c
omp
are
d
to
the
ine
dib
le
por
tio
ns
(bo
ne,
ski
n,
gil
ls,
etc
.).
Thi
s m
ake
s i
t d
iff
icu
lt
to
ass
ess
pos
sib
le
hum
an
hea
lth
hazard based on whole fish analyses.
The
maj
or
kno
wn
dis
cha
rge
r o
f l
ead
to
the
St.
Law
ren
ce
Riv
er,
the
DuP
ont
of
Can
ada
pla
nt
at
Mai
tla
nd,
has
bee
n u
nde
r s
urv
eil
lan
ce
by
the
Min
ist
ry
of
the
Env
iro
nme
nt
sin
ce
the
pla
nt
beg
an
ope
rat
ion
in
196
5.
Lea
d l
eve
ls
in
DuPont's wastewater discharge have been reduced from 30 mg/L in 1970 to about
2 mg/L currently. The Ministry has requested DuPont to investigate further
trea
tmen
t re
quir
emen
ts a
nd e
stim
ated
cost
s to
achi
eve
the
Mini
stry
's o
bjec
tive
for heavy metals in industrial effluents of 1 mg/L.
Additional studies are underway by Fisheries and Oceans Canada,
Environment Canada, and the Ontario Ministries of Environment and Natural
Resources to establish the extent and nature of the lead contamination.
DuPont has included fish collection and analyses for lead in a consultant's
water quality study (water, sediment, and benthos) designed to define existing
conditions and provide a basis for treatment requirements. In addition,
Fisheries and Oceans Canada and Environment Canada are conducting a study to
evaluate the uptake of lead frun sediments by fish.
The health agencies have been requested to provide advice on health
tolerances for lead compounds and recommendations for sport fish consunption
guidelines for alkyl and total lead. When studies are completed and advice
and/recommendations provided, the need for any health advisories or additional
remedial programs to control present sources or previously contaminated
sediments will be assessed.
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Beach Closings
During
the
sumner
of
l983
there
was
a
significant
increase
in
the
number
of
beach
closing
incidents
throughout
the
Canadian
shoreline
of
the
Great
Lakes.
Preliminary
reports
refer
to
beach
closings
at
St.
Catharines,
Oakville
and
Toronto
on
Lake
Ontario;
and
Grand
Bend
on
Lake
Huron.
Most
of
these
incidents
are
related
to
localized
conditions
which
may
involve
river
or
conbined
sewer
discharges,
urban
drainage,
wildlife,
intensive
use
by
bathers
and
general
warm
water
conditions.
The
Oakville
beach
closed
because
of
unusual
accumulations
of
algae.
The
Toronto
area
beaches
have
beenmonitored
for
many
years
and
for
the
most
part
had
shown
satisfactory
fecal
coliform
levels
and
in
recent
years
no
need
for
restricting
recreational
use.
The
Ontario
Ministry
of
the
Environment
has
initiated
a
review
of
these
beach
closing
incidents.
To
define
the
reasons
for
the
unusual
contamination
problems,
and
identify
remedial
action
required,
intensive
surveys
are
planned
over
the
next
year
of
the
Toronto
waterfront
and
the
tributary
watersheds.
These
studies
will
include
a
review
of
sampling
procedures
and
the
water
quality
objectives
which
guide
recreational
water
use.
The
Board
also
receives
annual
reports
of
beach
closings
in
the
U.S.
Great
Lakes
as
compiled
by
U.S.
EPA.
It
is
believed
that
beach
closing
data
could
provide
another
indicator
of
trends
in
Great
Lakes
water
quality.
However,
a
number of problems are foreseen.
As
the
basis
for
evaluating
public
health
hazards
of
swimming
in
recreational
waters,
most
jurisdictions
utilize
standardized
bacteriological
tests
for
indicator
bacteria
such
as
fecal
coliforms.
However,
there
is
considerable
variation
in
the
extent
and
frequency
of
sampling
beaches
and
in
the
interpretation
of
the
results
by
local
health
authorities.
There
is
also
concern
as
to
the validity of
standards
based on
fecal
coliforms;
better
tests
more
correlated
to
swimming-related
diseases
are
needed.
Criteria
other
than
bacteriological
tests
are
used
by
some
regulatory agencies
to
close beaches
at
certain
times.
These
variations
make
it very
difficult
to
utilize
beach
closing data as an indicator of trends in Great Lakes water quality.
The Board 5 Surveillance Work Group will be reviewing and reporting on
available data and criteria which
GreatLakes jurisdictions use to describe
safe
water
quality
conditions
for
recreation.
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 6. Point Sources-Assessment of Municipal
Pollution Abatement Programs
Pursuant to the Great Lakes Water Quality Agreement, the Parties agreed to
develop and implement programs and other measures to abate, control, and
prevent pollution of the Great Lakes System from municipal and industrial
sources. Programs to address pollution from municipal discharges and urban
drainage were to be completed and in operation as soon as practicable and, for
municipal sewage treatment facilities, no later than December 31, l982.
Programs to abate pollution from industrial sources are to be completed and in
opegation as soon as practicable and in any case no later than December 31,
98 .
Since l973, the Water Quality Board has monitored and reported on the
development and implementation of these remedial programs. In l98l and l982
the Board provided special reports on the pulp and paper and petroleum
refi
nery
indu
stri
es,
resp
ecti
vely
.
Sign
ific
ant
prog
ress
has
been
repo
rted
in
terms of reductions of loadings of conventional pollutants, such as BOD,
susp
ende
d so
lids
, oi
l a
nd g
reas
e, h
eavy
meta
ls,
and
some
toxi
c ch
emic
als
such
as c
yani
de.
In l
982
the
Boar
d es
tabl
ishe
d a
Muni
cipa
l A
bate
ment
Prog
rams
Task
Forc
e to
revi
ew t
he e
ffec
tive
ness
of t
he c
urre
nt m
unic
ipal
effl
uent
cont
rol
prog
rams
.
A co
mput
eriz
ed d
ata
base
is b
eing
deve
lope
d to
alle
viat
e pr
oble
ms
caus
ed b
y th
e la
ck o
f a
comp
lete
inve
ntor
y of
faci
liti
es,
thei
r po
llut
ion
abatement requirements, and adequate information on the amounts and
characteristics of their discharges.
Mu
ni
ci
pa
l
ab
at
em
en
t
pr
og
ra
ms
as
de
sc
ri
be
d
in
Ar
ti
cl
e
VI,
Se
ct
io
n
l(a
)
of
th
e
Ag
re
em
en
t,
in
cl
ud
e:
co
ns
tr
uc
ti
on
an
d
op
er
at
io
n
of
wa
st
e
tr
ea
tm
en
t
fa
ci
li
ti
es
in
all
se
we
re
d
mu
ni
ci
pa
li
ti
es
;
pr
ov
is
io
n
of
fu
nd
s;
es
ta
bl
is
hm
en
t
of
co
ns
tr
uc
ti
on
re
qu
ir
em
en
ts
an
d
op
er
at
in
g
st
an
da
rd
s;
es
ta
bl
is
hm
en
t
of
pr
e—
tr
ea
tm
en
t
re
qu
ir
em
en
ts
on
in
du
st
ri
al
pl
an
ts
di
sc
ha
rg
in
g
wa
st
es
to
pu
bl
ic
ly
ow
ne
d
tr
ea
tm
en
t
wo
rk
s;
me
as
ur
es
to
re
du
ce
po
ll
ut
io
n
fr
om
st
or
m,
sa
ni
ta
ry
,
an
d
com
bin
ed
sew
er
ove
rfl
ows
;
and
eff
ect
ive
enf
orc
eme
nt
mea
sur
es.
Th
e
Mu
ni
ci
pa
l
Ta
sk
Fo
rc
e
co
mp
il
ed
an
in
ve
nt
or
y
of
mu
ni
ci
pa
l
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
li
ti
es
in
th
e
Ba
si
n
in
cl
ud
in
g
th
ei
r
ef
fl
ue
nt
qu
al
it
y,
co
nt
ro
l
re
qu
ir
em
en
ts
,
an
d
st
at
us
of
co
ns
tr
uc
ti
on
.
Th
e
Ta
sk
Fo
rc
e
al
so
co
nd
uc
te
d
de
ta
il
ed
as
se
ss
me
nt
s
of
se
le
ct
ed
fa
ci
li
ti
es
,
ex
am
in
ed
th
e
ju
ri
sd
ic
ti
on
al
po
ll
ut
io
n
co
nt
ro
l
pr
og
ra
ms
an
d
re
qu
ir
em
en
ts
,
re
vi
ew
ed
pr
og
ra
ms
to
co
nt
ro
l
com
bin
ed
sew
er
ove
rfl
ows
,
and
ass
ess
ed
mon
ito
rin
g
and
dat
a
qua
lit
y
ass
ura
nce
pr
og
ra
ms
.
Th
e
in
ve
nt
or
y
an
d
th
e
Ta
sk
Fo
rc
e'
s
as
se
ss
me
nt
of
pr
og
ra
ms
ar
e
ba
se
d
on
l9
8l
da
ta
an
d
th
e
la
te
st
ye
ar
th
at
co
mp
le
te
in
fo
rm
at
io
n
wa
s
av
ai
la
bl
e
on
ea
ch
fa
ci
li
ty
.
Th
e
Ta
sk
Fo
rc
e'
s
re
po
rt
en
ti
tl
ed
"A
Re
vi
ew
of
th
e
Mu
ni
ci
pa
l
Po
ll
ut
io
n
Ab
at
em
en
t
Pr
og
ra
ms
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n"
is
av
ai
la
bl
e
fr
om
th
e
IJ
C
Gr
ea
t
La
ke
s
Re
gi
on
al
Of
fi
ce
,
Wi
nd
so
r,
On
ta
ri
o.
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6.1 CONSTRUCTION OF FACILITIES
A major requirement of the 1978 Great Lakes Water Quality Agreement is
that construction of municipal sewage treatment facilities required to fulfill
the purpose of the Agreement be completed and in operation by December 31,
1982.
As of 1981, a total of 1,079 municipal wastewater treatment facilities
with
hydr
auli
c de
sign
capa
citi
es g
reat
er
than
380
m3/d
(0.1
MGD)
had
or w
ere
bein
g co
nstr
ucte
d in
the
Grea
t La
kes
Basi
n.
The
tota
l t
reat
ment
capa
city
of
these facilities is 22,788,000 ma/d. About 97% of this capacity is provided
by 390 major facilities, those with a design capacity greater than 3,800
m /d (l M65). Over 95% of the major facilities provide the equivalent of
secondary treatment, and 85% include phosphorus removal.
Though significant progress has been made in constructing municipal
treatment facilities, 39 of the 390 major municipal wastewater treatment
facilities in the Basin missed the December 31, 1982 construction deadline.
The Task Force identified 36 plants which did not meet final statutory
requirements in 1981 and were undergoing major construction or
rehabilitation. Two of these plants were compieted in 1982. Five facilities
were identified where basic construction has not been completed and their 1981
jurisdictional effluent requirements were significantly less restrictive than
secondary treatment with phosphorus removal. These 39 facilities which did
not meet the Agreement deadline are listed below. The expected completion
date for each facility is shown in brackets and facilities with less
restrictive effluent requirements are indicated with an asterisk (*).
MINNESOTA
None
WISCONSIN
None
PENNSYLVANIA
None
INDIANA
East Chicago (Unknown)
Elkhart (1986)
Portage (l984)
MICHIGAN
*ISpheming (1986)
Kalamazoo (1985)
Sturgis (1987)
Battle Creek (1985)
Menominee (1987)
Mt. Pleasant (1983)
Sault Ste. Marie (1986)
Lapeer (1984)
*Bridgeport TWp. (1983)
*Saginaw Twp. (unknown)
*Tecumseh (1988)
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 OHIO
Akron (1986)
C1eve1and-Nester1y (1985)
Rocky River (1984)
Lake County-Mentor (1984)
Strongsvi11e (to be abandoned — 1986)
Vermi11ion (1984)
NEW YORK
Lackawanna (1983)
Batavia (1987)
Buffa1o (1983)
Cheektowaga (to be abandoned — 1986)
Niagara Fa11s (1984)
Medina (1985)
Auburn (1983)
Canastota (1984)
Fu1ton (1984)
Geneva (1984)
Ithaca (1985-86)
Newark (1984)
Oneida (1983)
Onondaga County - Netze1 Rd. (1986)
Seneca Fa11s (1986)
Nater1oo (1985-86)
Penn Yan (1983)
*Gouverneur (1987)
ONTARIO
Be11evi11e (1984)
An
add
iti
ona
1
50
fac
i1i
tie
s i
n t
he
Bas
in
req
uir
e e
xpa
nsi
on
or
upg
rad
ing
bef
ore
the
y c
an
mee
t t
hei
r e
ff1
uen
t r
equ
ire
men
ts:
Ind
ian
a -
2,
Min
nes
ota
- 1
,
Mic
hig
an
- 7
,
New
Yor
k
- 4
,
Ohi
o
- 2
4,
Ont
ari
o
- 1
1
(5
of
whi
ch
on1
y
nee
d
phosphorus remova1), and Pennsy1vania - 1.
Sin
ce
197
2,
Can
ada
and
the
Uni
ted
Sta
tes
hav
e
spe
nt
or
com
mit
ted
mor
e t
han
$7.
66
bi1
1io
n
for
con
str
uct
ion
of
mun
ici
pa1
was
tew
ate
r
tre
atm
ent
fac
i1i
tie
s
in
the Great Lakes Basin (Tab1e 6.1).
In
the
Uni
ted
Sta
tes
,
fun
din
g
for
mun
ici
pa1
fac
i1i
tie
s
is
sha
red
by
the
mu
ni
ci
pa
1,
st
at
e,
an
d
fe
de
ra
1
go
ve
rn
me
nt
s.
In
19
82
,
$25
1
mi
11
io
n
in
fe
de
ra
1
and
sta
te
fun
ds
was
spe
nt
in
the
Gre
at
Lak
es
Bas
in.
The
pro
jec
ted
fed
era
1
ex
pe
nd
it
ur
e
fo
r
fis
ca1
ye
ar
s
19
83
an
d
19
84
un
de
r
th
e
Co
ns
tr
uc
ti
on
Gr
an
t
Pro
gra
m w
i11
be
app
rox
ima
te1
y
$88
0 m
i11
ion
.
Cur
ren
t
aut
hor
iza
tio
n
und
er
the
C1
ea
n
Wa
te
r
Ac
t
am
en
dm
en
ts
fo
r
fe
de
ra
1
co
ns
tr
uc
ti
on
gr
an
ts
ex
pi
re
s
Se
pt
em
be
r
30,
198
5 w
ith
the
sta
tes
and
1oc
a1
gov
ern
men
ts
exp
ect
ed
to
pro
vid
e
an
inc
rea
se
in
th
e
sh
ar
e
of
fi
na
nc
ia
1
re
so
ur
ce
s
ne
ed
ed
to
co
ns
tr
uc
t
fa
ci
1i
ti
es
.
In
Wi
sc
on
si
n,
st
at
e
gr
an
ts
fo
r
mu
ni
ci
pa
1
tr
ea
tm
en
t
p1
an
t
co
ns
tr
uc
ti
on
ar
e
pr
ov
id
ed
to
pr
oj
ec
ts
wh
ic
h
fa
11
be
1o
w
th
e
U.
S.
EP
A
fu
nd
ab
1e
ra
ng
e
an
d
fo
r
pr
oj
ec
ts
fu
nd
ed
by
ot
he
r
fe
de
ra
1
gr
an
ts
.
St
at
e
co
ns
tr
uc
ti
on
gr
an
ts
ca
nn
ot
ex
ce
ed
60
%
an
d
th
e
1o
ca
1
sh
ar
e
mu
st
eq
ua
1
at
1e
as
t
25
%
of
a
pr
oj
ec
t'
s
e1
ig
ib
1e
co
st
.
Wi
sc
on
si
n
st
at
e
gr
an
t
fu
nd
s
fo
r
19
82
to
19
85
wi
11
be
$2
82
mi
11
io
n.
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TABLE 6 .1
  
FUNDS COMMITTED FOR MUNICIPAL SENERAGE CONSTRUCTION
IN THE GREAT LAKES BASIN
(in mi11ions of do11ars)
 
CAPITAL COMMITMENTS FOR OBLIGATED STATE AND
YEA
R
SEW
ERA
GE
WOR
KS
IN
ONT
ARI
O
FED
ERA
L F
UND
S I
N T
HE
BY ALL LEVELS OF GOVERNMENT1 UNITED STATES2
1971 57 370
1972
66
313
1973
138
419
1974
103
509
1975 112 950
1976 174 429
1977
150
716
1978
191
618
1979
200
456
1980
180
499
1981 165 436
1982 155 251
TOT
AL
1,69
1
5,9
66
  
1 Fi
gure
s re
pres
ent
tota
1 ca
pita
1 c
ommi
tmen
ts f
or t
reat
ment
p1an
ts a
nd
2 Fi
gure
s re
pres
ent
tota
1 U
nite
d St
ates
e1ig
ib1e
proj
ect
cost
s wi
th f
eder
a1
interceptor sewers.
grant approvaI through December 31, 1982.
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 Several of the Great Lakes states, particularly Ohio, have indicated that
the limited funding available for construction and upgrading of municipal
wastewater treatment facilities is the reason that many of these facilities
were not completed and in operation by the December 3l, 1982 deadline of the
Agreement.
In Canada, the provision of financial resources for the construction of
municipal waste collection and treatment facilities also has been shared among
the municipal, provincial, and federal governments. During l982, capital
expenditures committed by the three levels of government (municipal,
provincial, and federal) in Ontario for major sewerage works in the Great
Lakes Basin totalled $l55 million. Of this total, the federal, provincial and
municipal contributions were $2l million, $32 million and $l02 million
respectively. The signing of a revised Canada—Ontario Agreement on July 12,
l982, reaffirmed financial participation by the three levels of government
until March l985. In addition to the $65 million federal money, Ontario will
provide up to $l25 million, and municipal governments will provide $140
million, for a projected total of $330 million to continue the clean up of
municipal sewagedischarges in the Great Lakes Basin.
Federal financial assistance programs for the construction of municipal
wastewater treatment facilities are funded through l985 in Canada and the
United States. There is some concern that the Great Lakes jurisdictions will
not be able to meet future construction needs in the absence of federal
financial programs.
6.2 JURISDICTIONAL EFFLUENT REQUIREMENTS
The Task Force reviewed and compared jurisdictional effluent requirements
for municipal wastewater discharges and assessed their adequacy in meeting the
goals and objectives of the Great Lakes Water Quality Agreement. All the
Great Lakes states and Ontario establish effluent limits for municipal
dischargers on the basis of available technology and the level of treatment
needed to meet water quality standards or objectives for the receiving water.
The
equ
iva
len
t o
f s
eco
nda
ry
tre
atm
ent
is
the
bas
ic
req
uir
eme
nt
for
mos
t
municipal wastewater treatment facilities in the Great Lakes Basin. In
Ont
ari
o t
his
cur
ren
tly
mea
ns
ach
iev
ing
BOD,
su5
pen
ded
sol
ids
, a
nd
tot
al
phosphorus concentrations of 20,20 and 1.0 mg/L respectively on an annual
aver
age
basi
s.
In t
he G
reat
Lake
s st
ates
, un
der
the
Clea
n Wa
ter
Act
ther
e is
a minimum requirement for secondary treatment which includes phosphorus
remo
val
to l
ess
than
l.0
mg/L
and
achi
evem
ent
of B
OD a
nd s
uspe
nded
soli
ds
conc
entr
atio
ns
of 3
0 mg
/L e
ach
on a
30-d
ay a
vera
ge b
asis
.
Thes
e fi
nal
jur
isd
ict
ion
al
req
uir
eme
nts
are
inc
lud
ed
in
the
NPD
ES
per
mit
s;
how
eve
r i
nte
rim
requ
irem
ents
for
indi
vidu
al f
acil
itie
s ap
plic
able
in l
98l
may
have
been
less
stringent.
It s
houl
d be
note
d t
hat,
pend
ing
comp
leti
on o
f ne
goti
atio
ns u
nder
Anne
x 3
and
agr
eem
ent
on
pho
sph
oru
s c
ont
rol
s r
equ
ire
d f
or
the
Upp
er
Gre
at
Lak
es,
_
Ont
ari
o o
nly
req
uir
es
phO
Sph
oru
s r
emo
val
at
spe
cif
ic
fac
ili
tie
s w
her
e i
t i
s
dee
med
nec
ess
ary
to
pro
tec
t l
ocal
wat
er
qua
lit
y c
ond
iti
ons
.
New
Yor
k d
oes
not
 
  
requ
ire
phos
phor
us r
emov
al
at a
ny m
unic
ipal
itie
s d
isch
argi
ng i
n th
e St
.
Lawrence River Basin.
Effluent limits established for specific wastewater treatment dischargers
vary
cons
ider
ably
.
In O
ntar
io,
for
exam
ple,
prim
ary
trea
tmen
t (
35%
remo
val
of
BOD and 50% removal of suspended solids) is permitted in locations where this
level of treatment is considered adequate to protect quality of the receiving
water. Throughout the Basin considerably more stringent effluent requirements
are assigned to some facilities. These more stringent requirements are
generally applied to dischargers to tributaries and harbors or estuaries.
The Board considers that the final statutory effluent requirements
established for control of conventional pollutants in municipal wastewater
discharges are generally adequate to ensure achievement of the relevant
general and specific water quality objectives of the Agreement. As discussed
in Chapter 4.0, very few limits have been established for toxic organic
substances in municipal wastewater effluents.
6.3 COMPLIANCE
As a basis for assessing status in implementing municipal remedial
programs to meet the goals of the Agreement, the Task Force compared the 1981
yearly average effluent concentrations of the three conventional pollutants,
BOD, suspended solids, and total phosphorus, against the 1981 final
jurisdictional requirements or objectives established for each facility. In
Ontario effluent objectives are in general based on annual average
concentrations. In the U.S. most requirements are based on 7 day and/or 30
day averages. For the U.S. facilities the Task Force compared annual average
effluent concentrations with the 30-day 1981 final statutory effluent
requ1rements.
0f the 390 major municipal wastewater treatment facilities in the Great
Lakes Basin, 215 met all their jurisdictional or statutory requirements for
three conventional pollutants in 1981. The number of major facilities in each
jugisdiction meeting and not meeting each effluent requirement is listed in
Ta e 6.2.
The most significant level of non-compliance with 1981 effluent
requirements noted in Table 6.2 is in the states of New York and Ohio,
particularly with reSpect to achieving phosphorus limits. About 50% of the
major facilities in each of these jurisdictions did not meet its phosphorus
effluent requirements in 1981.
While a total of 175 of the 390 major facilities did not meet one or more
of the final effluent requirements, the overall performance of the municipal
treatment plants in the Great Lakes jurisdictions is quite high based on
average concentrations of pollutants (Table 6.3).
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 TABLE 6.2
STATUS OF COMPLIANCE WITH FINAL STATUTORY EFFLUENT REQUIREMENTS IN 1981
    
BOD Suspended Total
Solids Phosphorus
CANADA
Number of Facilities in Compliance 99 96 73
Number of Facilities Not in Compliance 6 9 32
UNITED STATES
Indiana
umber of Facilities in Compliance l2 12 14
Number of Facilities Not in Compliance 6 6 4
Michi an
Number of Facilities in Compliance 82 84 69
Number ofFacilities Not in Compliance 15 l3 28
Minnesota
um er of Facilities in Compliance 5 6 5
Number of Facilities Not in Compliance 1 0 l
New York
Number of Facilities in Compliance 35 45 35
Number of Facilities Not in Compliance 27 l7 27
Ohio
Numb
er o
f Fa
cili
ties
in C
ompl
ianc
e
36
35
33
Num
ber
of
Fac
ili
tie
s
Not
in
Com
pla
inc
e
28
29
3l
‘ Pennsylvania
um e
r of
Faci
liti
es
in C
ompl
ianc
e
3
2
2
Nu
mb
er
of
Fa
ci
li
ti
es
No
t
in
Co
mp
li
an
ce
0
l
l
Wisconsin
Num
ber
of
Fac
ili
tie
s i
n C
omp
lia
nce
29
31
28
Num
ber
of
Fac
ili
tie
s N
ot
in
Com
pli
anc
e
6
4
7
GREAT LAKES BASIN
Num
ber
of
Fac
ili
tie
s
in
Com
pli
anc
e
30l
3ll
259
Num
ber
of
Fac
ili
tie
s
Not
in
Com
pli
anc
e
89
79
l3l
   
  
TABLE 6.3
OVERALL EFFLUENT QUALITY*
FO
R
MA
JO
R
MU
NI
CI
PA
L
WA
ST
EN
AT
ER
TR
EA
TM
EN
T
FA
CI
LI
TI
ES
IN
198
1
BO
D
Su
sp
en
de
d
To
ta
1
So1ids Phosphorus
(mg/L) (mg/L) (mg/L)
Ca
na
da
16
19
1.
2
Un
it
ed
St
at
es
20
23
1.
2
  
*F
1o
w-
we
ig
ht
ed
an
nua
1
av
er
ag
e
ef
f1
ue
nt
co
nc
en
tr
at
io
ns
de
te
rm
in
ed
by
di
vi
di
ng
th
e
tot
a1
po
11
ut
an
t
To
ad
by
th
e
tot
a1
wa
st
ew
at
er
f1
ow
di
sc
ha
rg
ed
.
  
Th
e
re
1a
ti
ve
1y
hi
gh
qu
a1
it
y
of
th
e
mu
ni
ci
pa
1
wa
st
ew
at
er
s
di
sc
ha
rg
ed
in
th
e
Gr
ea
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b1
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D
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d
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d
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1i
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1o
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we
re
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11
y
1e
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th
e
a1
1o
wa
b1
e
1o
ad
in
gs
.
Wi
th
re
sp
ec
t
to
BO
D
an
d
su
sp
en
de
d
so
1i
ds
,
ma
ny
of
th
e
1a
rg
er
fa
ci
1i
ti
es
ar
e
pro
duc
ing
eff
1ue
nts
con
sid
era
b1y
bet
ter
tha
n
req
uir
ed.
The
pho
sph
oru
s
1oa
din
gs
wer
e s
ti1
1
abo
ve
tar
get
1oa
ds
in
198
1.
1
TABLE 6.4
RE
PO
RT
ED
AN
D
PR
OJ
EC
TE
D
CO
NV
EN
TI
ON
AL
PO
LL
UT
AN
T
LO
AD
IN
GS
FR
OM
MA
JO
R
MU
NI
CI
PA
L
NA
ST
EN
AT
ER
TR
EA
TM
EN
T
FA
CI
LI
TI
ES
BO
D
Su
sp
en
de
d
To
ta
1
So1ids Phosphorus
(kg/d) (kg/d) (kg/d)
Canada
Pr
oj
ec
te
d
A1
1o
wa
b1
e
Lo
ad
in
gs
12
9,
50
0
11
4,
50
0
3,
70
0
Re
po
rt
ed
19
81
Lo
ad
in
gs
58
,1
00
69
,0
00
4,
50
0
United States
Pr
oj
ec
te
d
A1
1o
wa
b1
e
Lo
ad
in
gs
30
0,
80
0
31
9,
40
0
11
,8
00
Re
po
rt
ed
19
81
Lo
ad
in
gs
23
5,
50
0
27
7,
80
0
14
,1
00
Tota1 Great Lakes basin
Pr
oj
ec
te
d
A1
1o
wa
b1
e
Lo
ad
in
gs
43
0,
40
0
43
4,
00
0
15
,5
00
Re
po
rt
ed
19
81
Lo
ad
in
gs
29
3,
60
0
34
6,
70
0
18
,6
00
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 6.4 OPERATION AND MAINTENANCE
The Task Force found that, in 1981, eighty-nine municipa1 wastewater
treatment faci1ities for which construction and/or upgrading had been
comp1eted were not in compliance with eff1uent requirements in 1981.
Thirty-two of the faci1ities came into comp1iance with their eff1uent
requirements in 1982.
A1though their basic treatment faci1ities have been
constructed, 57 major faci1ities were not consistent1y meeting jurisdictiona1
requirements.
Operationa1 prob1ems such as industria1 waste shock1oads,
wasting of excess s1udge due to inadequate s1udge treatment or disposa1
faci1ities, and periodic hydrau1ic over10ading cause theseshortfa11s.
The Task Force reviewed the performance and operation of se1ected
municipa1 wastewater treatment faci1ities in the Basin. The report identifies
prob1ems and specific areas which need to be addressed to improve p1ant
operations.
As the amount and degree of municipa1 wastewater treatment increases, more
and more s1udge is being produced. Adequate disposa1 of these s1udges is
becoming a significant prob1em in the Basin. The major method for diSposa1 of
municipa1 s1udges is on the 1and, either on agricu1tura1 1and or in sanitary
1andfi11s. In Ontario, 63% of the wastewater treatment p1ants dispose of
their s1udges on agricu1tura1 1and, 20% in 1andfi11s or dumpsites, 15% by
misce11aneous disposa1 methods, and 2% use incineration. Incineration is
uti1ized on1y at the 1argest faci1ities (greater than 75,000 ma/d), but is
used to dispose of 40% of the municipa1 sIudges generated. In the Great Lakes
states about 56% of the municipa1ities use 1andfi11s; 20% app1y the s1udges to
agricu1tura1 or other 1and, 12% use incineration, and 12% use various other
dis osa1 methods. The use of incineration to treat municipa1 s1udges is
dec ining in the Great Lakes states.
One of the major reasons identified for poor operation at municipa1
wastewater treatment faci1ities is periodic hydrau1ic over1oading due to
infi1tration and inf1ow and combined sewers. In some areas, combined sewer
overf1ows a1so contribute direct1y to water qua1ity degradation.
6.5 COMBINED SEWER OVERFLONS AND INFILTRATION AND INFLON
In the oIder portions of many Great Lakes municipa1ities, a sing1e system
of combined sewers co11ects and conveys both wet weather f1ows and sanitary
wastewater. 0rigina11y, these sewers tranSported a11 f1ows direct1y to a
nearby watercourse. With the advent of sewage treatment, interceptor sewers
were designed and insta11ed to co11ect and transmit to treatment at 1east the
dry weather sewage f1ows. In periods of wet weather, that portion of the
combined sewage f1ow which exceeded the interceptor or treatment p1ant
capacity was discharged direct1y to a receiving water body fromregu1ating
structures within the combined sewer systems.
Where combined sewers are sti11 in use, overf1ows of untreated wastewater
routine1y occur. In fact, changes in municipa1 popu1ations, 1and use, surface
characteristics, or simp1y poor maintenance practices often have resu1ted in
more frequent overfiows and increased overf1ow vo1umes under present day
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cond
itio
ns.
In s
ome
case
s,
incr
ease
d wa
stew
ater
flow
s ha
ve c
ause
d ov
erfl
ows
to occur even in dry weather.
No new combined sewer systems have been installed in the United States or
Ont
ari
o s
inc
e t
he
ear
ly
196
05.
In
fac
t,
man
y m
uni
cip
ali
tie
s h
ave
eng
age
d i
n
exte
nsiv
e se
wer
sepa
rati
on p
rogr
ams.
As a
cons
eque
nce,
most
muni
cipa
liti
es
cate
gori
zed
as s
ervi
ced
by c
ombi
ned
sewe
rs a
re,
in r
eali
ty,
serv
iced
by
generally complex systems of separated and combined sewers.
Com
bin
ed
sew
er
ove
rfl
ow
(CSO
) r
ese
mbl
es
dil
ute
sew
age
and,
as
such
, c
an
be
expe
cted
to p
rodu
ce s
igni
fica
nt r
ecei
ving
wate
r i
mpac
t, e
xcep
t in
the
larg
est
of
wat
er
bod
ies
.
In
fac
t,
the
wat
er
qua
lit
y i
mpa
ct
may
be
con
sid
era
bly
mor
e
significant than that implied by the average combined sewer overflow
conc
entr
atio
ns.
High
er c
onta
mina
nt
conc
entr
atio
ns a
re e
xper
ienc
ed a
t th
e
star
t of
stor
m ev
ents
due
to t
he i
niti
al
scou
r an
d di
scha
rge
of s
ewer
deposits.
Comb
ined
sewe
r ov
erfl
ows,
sepa
rate
sewe
r ov
erfl
ows
and
stor
mwat
er
runo
ff
fro
m u
rba
n a
rea
s c
ont
rib
ute
pol
lut
ant
loa
ds
to
str
eam
s,
est
uar
ies
and
har
bor
s,
and
have
been
iden
tifi
ed a
s co
ntri
buto
rs t
o en
viro
nmen
tal
prob
lems
in l
l of
the
l8
Cla
ss
"A"
and
5 o
f t
he
2l
Cla
ss
"B"
Are
as
of
Con
cer
n i
den
tif
ied
in
the
Grea
t La
kes
Basi
n.
Bact
eria
l co
ntam
inat
ion
impa
cts
swim
ming
beac
hes
and
wate
r
sup
pli
es;
nut
rie
nts
con
tri
but
e t
o n
uis
anc
e a
lga
l c
ond
iti
ons
, a
nd
oxi
dat
ion
of
orga
nic
mate
rial
s to
oxyg
en d
eple
tion
.
The
pres
ence
of t
oxic
subs
tanc
es
in
C50
disc
harg
es c
ontr
ibut
es t
o ad
vers
e mo
difi
cati
on o
f aq
uati
c li
fe.
Urba
n
runo
ff c
ontr
ibut
es
subs
tant
ial
amou
nts
of s
uspe
nded
mate
rial
s to
the
tota
l
amo
unt
of
mat
eri
al
whi
ch
mus
t b
e d
red
ged
fro
m h
arb
ors
and
nav
iga
tio
n c
han
nel
s.
Prog
rams
are
unde
rway
in C
anad
a to
:
dete
rmin
e th
e ex
tent
to w
hich
stor
m
and combined sewer overflows contribute to the above-mentioned problems;
devel0p and demonstrate cost-effective control technologies; and implement
such
tec
hno
log
ies
as
app
rop
ria
te.
In
the
Uni
ted
Sta
tes
, c
orr
ect
ion
of
C50
problems after October l, 1984 will be considered only upon the request of a
Gov
ern
or,
whe
re
CSO
cor
rec
tio
n i
s o
n t
he
Sta
te
Pri
ori
ty
Lis
t a
nd
upo
n
demonstration that significant usage of the water for fishing and swimming
will
not
be p
ossi
ble
with
out
the
prop
osed
proj
ect.
The
proj
ect
must
resu
lt
in
restoration of an existing impaired use. These programs usually do not
address the contribution of these sources to whole lake concerns.
The implementation of best management practices, including source control
prog
rams
, ha
s be
en s
hown
to h
ave
a si
gnif
ican
t ef
fect
in a
reas
wher
e d
isso
lved
oxygen levels are depressed or excessive coliform counts cause beach
clos
ings
.
Alte
rnat
ive
tech
nolo
gies
and
mana
geme
nt
prac
tice
s, w
hich
are
bein
g
demonstrated at numerous locations in the Great Lakes Basin, confirm many
opportunities to control pollutants from land runoff and C50 at reduced cost.
Control of loadings from runoff and overflows is increasingly expensive
for
each
succ
essi
ve
incr
emen
t of
abat
emen
t.
Ther
efor
e, v
ario
us a
lter
nati
ve
control systems, as well as various levels of pollutant removal, should be
examined to establish the most cost-effective approach to achieve the desired
water quality benefits.
 6.6 TOXIC SUBSTANCES
0n
the
basis
of
monitoring
at
selected
municipal
wastewater
treatment
facilities,
there
is
reason
to
believe
that
many
of
the
toxic
substances
of
concern
for
the
Great
Lakes,
trace
organics
and
heavy
metals,
will
be
present
in
the
influents,
effluents,
and
sludges
from
many
such
plants
in
the
Basin.
However,
the
quantities
of
specific
contaminants
being
released
to
the
environment
from
these
sources
compared
to
other
sources
and
their
ecological
and
human
health
implications
have
not
been
adequately
evaluated.
Current
data
suggest
that
many
of
the
toxic
organic
pollutants
on
the
U.S.
EPA
priority
pollutant
list
are
biodegradable
and,
in
the
concentrations
typically
encountered
in
municipal
wastewaters,
should
be
effectively
reduced
by
well
designed
and
operated
biological
wastewater
treatment
systems
to
concentrations
approaching
the
limit
of
detection.
However,
additional
monitoring
and
research
are
needed
to
provide
a
sound
basis
for
assessment
of
the
1ong—term
capabilities
of
existing
municipal
wastewater
treatment
processes
to
remove
specific
toxic
organics
from
plant
influents.
There
are
relatively
few
measurements
of
toxic
organic
contaminants
in
municipal
sludges.
Moreover,
there
is
a
lack
of
information
on
the
fate
and
environmental
effects
of
toxic
organics
applied
to
the
land
with
sludges.
Industrial
pretreatment
programs
in
the
Great
Lakes
states
and
Ontario
do
not
appear
to
adequately
address
the
control
of
toxic
organic
substances.
However,
pretreatment
programs
are
being
upgraded.
The
relevance
of
toxic
substances
in
municipal
wastewaters
and
the
adequacy
of
industrial
pretreatment
and
other
control
strategies
are
discussed
in Chapter 4.0.
6.7
INVENTORY
OF
POLLUTION
ABATEMENT
REQUIREMENTS
The
1978 Agreement
calls
for
a system
to
track
the
status
and
effectiveness
of
specific
remedial
measures
which
have
been
taken
to
reduce
contaminants
- both
conventional
and
toxic
- in
discharges
from all
municipal
and
industrial
facilities
in
the
Great
Lakes
Basin.
Article
VI,
Section
l(c)
calls
for
the Parties
to
prepare
and revise,
on
an
annual
basis,
an
inventory
of
pollution
abatement
requirements.
The
inventory
is
to
include
compliance
schedules and the status of compliance with monitoring and effluent
restrictions.
The Parties submitted the initial
inventory to the Commission in November
1981 and an update
in November
1982; this information
is available through
the
Commission's Regional
Office.
The Ontario inventory is a summary of available
data for major municipal and industrial discharges.
The United States
inventory contains NPDES permit requirements plus self-monitOring and
compliance data for about 5,600 dischargers.
To facilitate provision, receipt, management, and analysis of this
information, and to obtain more complete information, the data base has been
computerized.
The information
is now stored on the U.S. EPA
system, STORET. The system presently contains all available U.S. data for
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at
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ra
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c
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d
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at
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pro
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 7. Review of Nonpoint Source Pollution
Control Programs and Practices
Nonpoint sources of po11ution within the Great Lakes Basin have been
recognized as important, sometimes critica1, factors in p011utant 1oadings.
Without significant reductions in nonpoint source phosphorus, phosphorus 1oad
red
ucg
ion
s r
equ
ire
d u
nde
r t
he
1978
Gre
at
Lak
es
Wat
er
Qua
1it
y A
gre
eme
nt
are
not
feasi e.
In 1972, the Po11ution from Land Use Activities Reference Group (PLUARG)
of t
he I
JC w
as e
stab
1ish
ed t
o de
term
ine
the
1eve
1s a
nd c
ause
s of
po11
utio
n of
the
Grea
t La
kes
from
1and
use
acti
viti
es a
nd r
ecom
mend
appr
opri
ate
nonp
oint
sou
rce
po1
1ut
ion
con
tro
1s.
PLU
ARG
rep
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ed
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fin
din
gs
and
rec
omm
end
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ons
to t
he I
JC i
n 19
78.
The
IJC
forw
arde
d it
s re
comm
enda
tion
s to
the
Part
ies
in
198
0.
To
dat
e,
the
re
has
bee
n n
o f
orm
a1
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pon
se
fro
m e
ith
er
Par
ty
to
the
se
reco
mmen
dati
ons.
DeSp
ite
this
1ack
of f
orma
1 re
spon
se,
vari
ous
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and
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ups
thr
oug
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t t
he
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hav
e
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tia
ted
som
e n
onp
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t s
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ce
po1
1ut
ion
contro1s.
In
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the
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a N
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t S
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s
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r
is
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s
of
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n
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s o
f t
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o r
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d b
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.
7 .1 NONPOINT PROGRAMS
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ra
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e
fa
rm
in
g
Op
er
at
io
ns
co
nt
in
ue
to
re
p1
ac
e
th
e
mo
re
di
ve
rS
if
ie
d
op
er
at
io
ns
th
at
we
re
th
e
no
rm
pr
io
r
to
th
e
19
40
's
.
Th
is
ha
s
be
en
ac
co
mp
an
ie
d
by
an
in
cr
ea
si
ng
re
1i
an
ce
by
fa
rm
er
s
on
co
mp
1e
x
te
ch
no
1o
gy
,
1n
c1
ud
1n
g
e1
ab
or
at
e
eq
ui
pm
en
t
an
d
in
cr
ea
se
d
us
e
of
ag
ri
cu
1t
ur
a1
ch
em
1c
a1
s
(e
.g
.,
herbicides).
  
   
Both countries have extension personnel who provide information and
educational information to individual landowners. The United States has a
longstanding effort by the federal government in the area of soil and water
conservation. This is supported by special purpose conservation districts in
each county as a unit of state government. The United States also has had a
cost-sharing program for conservation practices which is funded by the federal
government but delivered and managed at the county level.
In Canada, soil conservation programs which declined from a peak during
the 19505 are now enjoying a resurgence in support due to demonstrated impact
on both agricultural production and water quality. This has resulted in the
deve
lopm
ent
of n
ew c
ost-
shar
ing
prog
rams
by a
gric
ultu
ral
agen
cies
to e
ncou
rage
wideSpread implementation of soil conservation programs. Soil and water
conservation efforts in Canada have also been focused through the 36
conservation authorities covering the southern half of the province. These
agencies are organized on a watershed basis, enabling them to link soil and
water problems within a logical and consistent framework. Programs
implemented within these authorities are highly responsive to local
priorities.
In Canada, the province and local/regional level governments play a major
role
in l
and
use
plan
ning
and
urba
n d
evel
opme
nt w
hile
in t
he U
nite
d St
ates
nearly all regulatory authority over land use is given to local governments.
Ther
e is
a co
mple
x ne
twor
k of
inst
itut
ions
and
prog
rams
whic
h af
fect
nonp
oint
source pollution, particularly in the case of agriculture.
Canadian Programs
In Canada there has been no action taken to develop a comprehensive
rogram to address nonpoint sources of water pollution in the Great Lakes
a51n. There are, however, a number of programs which address some of the
conc
erns
rais
ed b
y PL
UARG
.
Thes
e pr
ogra
ms c
an b
e su
bdiv
ided
into
:
a) o
ngoi
ng
field services to farmers; b) short duration watershed management studies,
demonstrations or data base development; c) policies, legislation or
guidelines; and d) special interest group activities.
Fie
ld
ser
vic
es
pro
gra
ms
hav
e b
een
pri
mar
ily
dir
ect
ed
tow
ard
s s
ust
ain
ing
crop productivity by controlling soil erosion. Recently, there has been some
inc
rea
se
in
the
fis
cal
res
our
ces
ava
ila
ble
to
cos
t-s
har
e s
tru
ctu
ral
met
hod
s o
f
soil erosion control and for manure storage under the Ontario Ministry of
Agr
icu
ltu
re
and
Foo
d,
Soil
Con
ser
vat
ion
and
Env
iro
nme
nta
l A
ssi
sta
nce
Pro
gra
m
(SCE
AP).
Whil
e th
e pr
ogra
m pr
ovid
es
fund
ing
for
engi
neer
ing
desi
gn o
f er
osio
n
and sediment control structures, there is no provision for similar expertise
to deal with sheet and rill erosion problems. Technical assistance to
farmers, of the type available to American farmers through the county staff of
the Soil Conservation Service, does not exist. There is only a handful of
qualified extension specialists in the Ontario Ministry of Agriculture and
Food (OMAF) to handle erosion related concerns in the 39 counties in the Basin.
The Ontario Ministry of Natural Resources (OMNR) through its watershed
based conservation authorities also contributes resources to erosion control.
Most of these resources are directed towards streambank erosion and tree
planting.
-72-
 Except
for
a
gradual
increase
in
expenditure
by
conservation
authorities
and
an
increase
in
grant
funds
under
the
SCEAP
or
OMAF,
the
level
of
effort
by
the
provincial
government
in
direct
services
to
farm
operators
in
the
area
of
soils
and
crops
has
remained
relatively
stable
since
PLUARG.
The
main
increase
in
activity
has
been
through
special
basin
studies
and
one
large-scale
demonstration
project.
Most
of
these
have
been
conducted
on
an
interagency basis.
Since
the
beginning
of
1980,
the
level
of
expenditure
on
basin
studies
has
averaged about $1.5 - 2.0 million per year.
The largest projects in the Great
Lakes
Basin
have
been
the
Thames
River
Implementation
Committee
(TRIC),
Grand
River
Implementation
Committee
(GRIC),
Toronto
Area
Watershed Management
Strategy
(TAWMS),
Lake
Simcoe
Environmental
Management
Project
(LSEMP),
and
Stratford/Avon
Region
Environmental
Management
Project
(SAREMP).
The
prime
focus
of
most
of
these
projects
has
been
the
improvement
of
in-stream
water
quality;
little
recognition
has
been
given
to
Great
Lakes
water
quality.
The
Thames
and
the
Grand
River
watersheds
together
account
for
over
half
the
area
of the
Canadian
portion
of
the
Lake
Erie
Basin.
The
early
initiatives
taken
here
will
provide
a
useful
base
for
an
expanded
nonpoint
program.
To date,
the Thames
River
Implementation Committee
(TRIC)
program has
been
one
of
the
most
successful
in
Ontario.
It
addressed
the
issue
of
diffuse
source pollution and encouraged better
land use practices through
public
education
and
demonstration
projects.
As
a result
of the
program,
more
farmers have begun using soil
conservation practices.
Most importantly, this
short-term
program
has
been
converted
to
an
ongoing
program
of diffuse
source
control by the Upper Thames Valley Conservation Authority.
Furthermore, this
Authority has tripled landowner participation in its Conservation Services
Program in the last three years.
Emphasis is on field erosion control and the
program is actively advertised and promoted in the priority management areas
identified as part of the overall study.
In Ontario, interest among farmers is high; however, the number of
landowners participating in conservation programs is estimated to be quite
low.
A long-term comprehensive program with sufficient funding to allow for
attainment of program objectives is needed.
In Ontario, special interest groups such as the Soil Conservation Society
of America (Ontario Chapter), Soil and Cr0p Improvement Assoc., Canadian
Federation of Agriculture, and the Municipal Engineers Assoc., continue the
important process of increasing urban and rural landowner's understanding of
nonpoint pollution. Most significantly, the farmers are now playing a major
role in pressing the government to develOp appropriate programs and polic1es.
Most municipal drainage policies deal mainly with the control of
stormwater flow volumes and not quality. Several monitoring studies have been
conducted, the major one being the Toronto Area Watershed Management Strategy
(TAwMS). This detailed study has a strong water quality focus and should
yield useful information about the quality of urban runoff and sources of
specific pollutants.
  
   
 
  
There
is
little
evidence
that
programs
have
been
effective
in
dealing
with
loadings
of
nonpoint
source
problem
parameters
to
the
Great
Lakes.
Most
programs
do
not
have
a
monitoring
component
for
assessing
results.
However,
given
the
very
low
level
of
program
effort
to
date
and
the
limited
adoption
of
best
management
practices
by
mostbasin
farmers
and
municipalities,
significant
progress
cannot
be
anticipated.
In
the
policy
area,
the
provincial
government
is
developing
urban
stormwater
management
policies
which
will,
to
some
extent,
address
the
control
of
erosion
and
sedimentation.
An
Erosion
and
Sedimentation
Co-ordination
Committee
representing
five
provincial
ministries
is
developing
a
set
of
recommendations
to
the
Cabinet
Committee
on
Resource
Development
for
an
erosion
control
strategy
for
the
province.
Analysis
of
existing
relevant
programs
has
shown
a
number
of
key
weaknesses
which
must
be
rectified
if
improvements
to
Great
Lakes
water
quality
are
to
be
realized.
A
lack
of
Great
Lakes
specific
loading
objectives,
inadequate
funding
and
staff,
inconsistent
planning
procedures
and
lack
of
program
evaluation
are
among
the
main
shortcomings.
In
Canada,
the
necessary
program
components
exist
to
implement
a
nonpoint
program.
Missing
are
leadership,
long—term
funding
support
and
a
comprehensive plan.
United States Programs
In
the
United
States
there
is
a
well
established
federal
structure
for
the
delivery
of
technical
and
financial
assistance
to
the
agricultural
segment
of
society.
A
long
history
of
c00peration
by
the
federal
agricultural
agencies
working
at
the
county
level
with
state
and
local
groups
has
assisted
greatly
in
implementing
the
projects.
The
major
federal
programs
include
the
cost-sharing
programs
of
the
Agricultural
Stablilization
and
Conservation
Service
(ASCS),
technical
and
financial
assistance
from
the
Soil
Conservation
Service
(SCS),
and
the
information
and
educational
activities
of
the
Cooperative
Extension
Service
(CES),
all
of
which
are
agencies
of
the
U.S.
Department
of
Agriculture
(USDA).
The
physical
presence
of
employees
of
these
agencies
at
the
local
level
and
their
credibility
as
knowledgeable
of
local
problems
and
solutions
is
a
positive
aSpect.
The
USDA
is
making
program
adjustments
to
focus
existing
resources
to
solve
identified
natura
resource
problems.
In
particular,
high
erosion
areas
are
receiving
greater
emphasis
although
some
funds
can
be
used
for
water
quality
problem
areas.
However,
none
of
the
high
erosion
areas
initially
identified
were
in
the
Great
Lakes
Basin.
In
addition
to
geographic
shifts,
a
significant
change
in
emphasis
has
taken
place
moving
away
from
production
related
practices
and
more
toward
resource
protection.
For
example,
this
has
resulted
in
a
shift
from
tile
drainage
support
in
l978
to
conservation
tillage
support
in
l982.
In
contrast,
the
C00perative
Extension
Service,
as
an
agency,
appears
to
have
left
its
priorities
essentially
unchanged.
 A number of demonstration
and Special type projects have taken place in
the Basin.
These projects covered relatively small areas with
em hasis on
agricultural pollution control. The gradual shift from structura to
managerial
practices has
increased the need for timely input of management
advice since the increased interest in reduced tillage requires close
cooperation and counsel with new users because of weed and insect problems.
This has been emphasized by the results of the USDA demonstration projects,
all of which have cited the need for strong information and education programs.
In addition to the USDA programs, the EPA water quality management program
has supported planning, monitoring and evaluation.
The program was most
active in the late l970's.
It helped to provide a technical base of water
quality information, assisted in increasing public and political awareness of
nonpoint source issues and has been given credit for influencing the enactment
of nonpoint abatement programs in Wisconsin, Minnesota, and Ohio.
Section 208
of the Clean Water Act has not been funded during the current fiscal year, but
water quality management activities are being supported at a reduced level
through federal grants to the states under Sections 205 and 106.
A series of demonstration and special programs have taken place in the
Great Lakes Basin over the past several years. Some have been specific to the
Basin and focused on water quality impacts, especially the EPA Great Lakes
Demonstration Grant projects funded under Sections 108(a) and l04 of the Clean
Water Act. Such projects include Black Creek, Indiana; Washington County in
Southeastern Wisconsin; the Red Clay project in northern Wisconsin and
Minnesota; Tuscola County on Saginaw Bay in Michigan, and multi-county
projects in northwestern Ohio. Specific Great Lakes programs also include the
Lake Erie Wastewater Management Study under Sections lO8(d) and (e) of the
Clean Water Act, and to some extent the PLUARG pilot watershed studies. These
efforts led directly to the present three year tri-state accelerated
conservation tillage projects underway in 3l counties, and indirectly to the
Wisconsin Fund program for support of nonpoint source control. The Wisconsin
program includes an urban element to deal with construction erosion, septic
drain field failures, and urban runoff. The program is also supporting the_
development of priority watershed plans for implementation using state funding.
During the past two fiscal years therehas been no Congressional fundin
for these water quality programs except for $0.5 million per year in the U. .
EPA demonstration projects. The Lake Erie Wastewater Management Study .
' concluded that federal funding should be provided to support a major nonpOint
source program in the Lake Erie Basin, but there has been no government
reSponse to date. Budget levels for U.S. Department of Agriculture (USDA)
soil conservation programs within the Basin have been declining over the past
several years.
The current interest in reduced tillage in the Basin and throughout the
United States has resulted in the establishment of a Conservation Tillage
Information Center at Fort Wayne, Indiana. The Center collects and
disseminates information on alternative tillage methods, farmer experiences,
and acreage under various types of tillage.
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Urban runoff problems in the United States are being addressed at the
federal level by the National Urban Runoff Program (NURP). Urban runoff in
this case does not include combined sewer overflows since they are considered
to be point sources. The program was funded as a special category of the
Section 208 Water Quality Management Program and is nearing completion. It is
expected to provide valuable information on the effectiveness of various
management practices on water quality. However, there are presently no
federally funded water quality programs in the United States to share in the
cost of controlling urban runoff.
The various demonstration projects have not only documented the water
quality impacts of various practices, but have provided valuable lessons in
implementation. They have shown that local units of government, when provided
clear objectives, funds and expertise can very effectively achieve
implementation. Local focus provides credibility, a central point for
commmunication and coordination, a sense of local pride and heightened
awareness of water quality. It also stimulates local resources and energies.
Fede
ral
and
stat
e pr
ogra
ms b
ecom
e mo
re e
ffec
tive
than
the
sum
of t
heir
part
s
because of integration and stimulation through local effort.
In the United States there is an institutional framework available around
which a viable nonpoint source prOgram could be developed. There is also the
basis for creating the working tools (e.g., the Lake Erie Nastewater
Management Report, the l98l Farm Bill authorizing special area designation,
and
exis
ting
and
pote
ntia
l a
utho
riti
es u
nder
the
Clea
n Wa
ter
Act)
.
In the past, environmental problem emphasis has largely been directed at
point sources which were more concentrated and under individual
responsibility. Program administrators have held the belief that nonpoint
sou
rce
s w
ere
not
con
tro
lla
ble
, o
r o
nly
so
at
lar
ge
pub
lic
exp
ens
e a
nd
tha
t
there was not adequate legislative and regulatory basis for control. The
spec
ial
demo
nstr
atio
n pr
ojec
ts h
ave
show
n ma
ny o
f th
ese
beli
efs
to b
e in
error. It is apparent that agricultural nonpoint sources are controllable, at
much
less
expe
nse
than
anti
cipa
ted.
Many
cont
rols
can
be p
ut i
n pl
ace
thro
ugh
voluntary acceptance by farm operators. The major need is to bring these
poin
ts b
efor
e pr
ogra
m ad
mini
stra
tors
and
legi
slat
ors
to s
ecur
e co
ntin
ued
stat
e
and federal support of demonstration projects and increased support for basic
delivery programs at the state/provincial and local level.
7.2 AGRICULTURAL PRACTICES IN THE GREAT LAKES BASIN
Thro
ugh
cont
inue
d re
sear
ch,
appl
icat
ion
and
adap
tion
, f
urth
er
impr
ovem
ents
in the effectiveness of remedial practices have been made since PLUARG. The
Task
Forc
e re
view
ed a
tota
l o
f 26
mana
geri
al,
vege
tati
ve a
nd s
truc
tura
l
practices, both in terms of changes in technology and degree of application
within the Great Lakes Basin since 1978.
Although extensive application of most individual remedial practices has
not yet occurred, it is possible to identify some of the most successful
practices by examining the results of various United States and Canadian
watershed studies. The principal factor influencing the successful
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 implementation of remedial
practices
is the attitude and acceptance of the
farmer.
Those practices which increase agricultural production and/or profit
have been the most widely adopted.
Conservation tillage systems can have a major
impact on Great Lakes water
quality improvement with minimal effect on agricultural profitability. The
real cost of long-term implementation is low, but incentives are generally
required in the short-term to initiate implementation and overcome resistance
to change.
However, because of energy savings there is often a net economic
advantage from conservation tillage over conventional methods.
Accordingly,
conservation tillage systems have been the major focus of agricultural
nonpoint source research in recent years and are gaining wide acceptance both
in the United States and Canada.
The adoption of this practice is an exception to the otherwise slow rate
of change. Demonstration projects in localized areas have improved the
information base on implementation costs, effectiveness, benefits and rural
acceptance relative to that available to PLUARG in 1978. This information has
shown that generally the costs of control measures, even some of the
structural types, are less than the estimates presented by PLUARG. It has
also been shown that some of the remedial practices which PLUARG considered
very costly to implement may be economically feasible in cases where there are
direct benefits to agriculture through a reduction in the cost of production.
Between 1966 and l981 the agricultural use of less persistent pesticides
nearly tripled. The environmental impacts of the chemical usage have been
localized but there is a continuing need to monitor the presence of these
materials in the Great Lakes ecosystem. Opinion still differ whether using
conservation tillage practices will increase pesticide usage.
Implementation of nonpoint source remedial practices has not met the
PLUARG recommendations, nor subsequently, the 1980 IJC recommendations. There
has been no wideSpread attempt to broaden existing information, education and
technical assistance programs to meet the needs of the Great Lakes Water
Quality Agreement. Cost-effective practices such as fertilizer, pesticide and
tillage management should be given priority for implementation.
7.3 URBAN PRACTICES
On a lake-wide basis, pollution from urban runoff is generally not
considered to be a significant problem; however, it may be for nearshore
embayment areas as well as some basin tributary systems.
Through cooperative efforts (such as IJC Task Forces, etc.) and active
exchange of information, jurisdictions on both sides proceeded to further
address the urban runoff issue with minimum duplication of efforts.
The U.S. EPA concentrated on the refinement of problem definitions and
quality control technologies evaluation. Minor activities on policy
develOpment and technology application are carried out at the state4local
level. In Canada, the province is mounting a major effort to coordinate the
develOpment and implementation of urban drainage policies among those
municipal and provincial agencies which will facilitate the integration of
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qua
lit
ati
ve
and
qua
nti
tat
ive
con
tro
ls.
In
add
iti
on,
som
e F
ede
ral
-pr
ovi
nci
al
res
ear
ch
and
tec
hno
log
y e
val
uat
ion
is
goi
ng
on
to
fur
the
r d
efi
ne
pol
lut
ant
loa
din
gs
fro
m u
rba
n r
uno
ff,
wit
h
par
tic
ula
r e
mph
asi
s o
n h
aza
rdo
us
con
tam
ina
nts
.
Sev
era
l w
ate
rsh
ed
man
age
men
t s
tud
ies
are
car
rie
d o
ut
to
for
mul
ate
cos
t-e
ffe
cti
ve
sol
uti
ons
to
add
res
s s
ite
-sp
eci
fic
wat
er
qua
lit
y
problems.
Sinc
e PL
UARG
, a
numb
er o
f ne
w me
thod
olog
ies
have
been
deve
lope
d an
d ot
hers
hav
e b
een
upd
ate
d
to
pro
vid
e
for
bet
ter
pla
nni
ng
and
eva
lua
tio
n
of
urb
an
non
poi
nt
sou
rce
con
tro
ls.
The
se
pla
nni
ng
and
eva
lua
tio
n m
eth
odo
log
ies
are
ma
in
ly
co
mp
ut
er
mo
de
ls
.
Im
pr
ov
em
en
ts
,
pr
in
ci
pa
ll
y
by
Ca
na
di
an
us
er
s,
ha
ve
bee
n m
ade
in
sev
era
l m
ode
ls
use
d i
n e
val
uat
ing
the
per
for
man
ce
of
con
tro
l
dev
ice
s
and
add
res
sin
g t
he
qua
nti
ty
asp
ect
s o
f u
rba
n r
uno
ff
for
bot
h
the
det
ail
ed
des
ign
and
pla
nni
ng.
The
Nat
ion
wid
e U
rba
n R
uno
ff
Pro
gra
m o
f E
PA
has
als
o
pro
vid
ed
pla
nni
ng
lev
el
mod
els
.
One
of
the
se
add
res
ses
rec
eiv
ing
wat
er
imp
act
s r
esu
lti
ng
fro
m i
nte
rmi
tte
nt,
var
iab
le
sto
rm
run
off
pol
lut
ant
loa
ds.
The
oth
er
est
ima
tes
the
lon
g-t
erm
ave
rag
e
per
for
man
ce
of
rec
har
ge
of
sed
ime
nt
retention basins.
Rem
edi
al
mea
sur
es
hav
e a
lso
rec
eiv
ed
fur
the
r s
tud
y.
Amo
ng
tho
se
whi
ch
af
fe
ct
on
ly
th
e
qu
al
it
y
of
ur
ba
n
ru
no
ff
,
on
ly
st
re
et
cl
ea
ni
ng
ha
s
re
ce
iv
ed
det
ail
ed
att
ent
ion
.
In
the
NUR
P p
rog
ram
, t
he
eff
ect
ive
nes
s o
f s
tre
et
cle
ani
ng
was
fou
nd
to
be
hig
hly
sit
e—s
pec
ifi
c
in
red
uci
ng
urb
an
non
poi
nt
sou
rce
loa
ds.
Whe
n c
arr
ied
out
und
er
nor
mal
man
ner
and
fre
que
ncy
,
suc
h
pra
cti
ce
may
not
be
effective in the Great Lakes area.
Amo
ng
tho
se
mea
sur
es
whi
ch
aff
ect
bot
h q
uan
tit
y a
nd
qua
lit
y,
ret
ent
ion
bas
ins
hav
e r
ece
ive
d
mos
t
of
the
att
ent
ion
and
hav
e b
een
stu
die
d
bot
h
in
Can
ada
and
the
Uni
ted
Sta
tes
.
Pro
per
ly
des
ign
ed
ret
ent
ion
bas
ins
, o
per
ati
ng
ei
th
er
by
re
ch
ar
ge
or
se
di
me
nt
at
io
n,
ar
e
ca
pa
bl
e
of
si
gn
if
ic
an
t
re
du
ct
io
ns
in
pollutant loads.
At
the
mas
ter
dra
ina
ge
pla
nni
ng
sta
ge
of
lan
d d
eve
lop
men
t,
wat
er
qua
lit
y
con
cer
ns
can
be
add
res
sed
tog
eth
er
wit
h
qua
nti
ty
pro
ble
ms.
If
qua
lit
y
con
tro
l
is
nec
ess
ary
, s
uit
abl
e d
esi
gns
and
pra
cti
ces
can
be
inc
orp
ora
ted
into
the
st
or
mw
at
er
ma
na
ge
me
nt
pl
an
s
to
in
te
gr
at
e
bo
th
qu
an
ti
ty
an
d
qu
al
it
y
co
nt
ro
l
whi
le
min
imi
zin
g c
ost
s a
nd
max
imi
zin
g b
ene
fit
s (
e.g.
, m
odi
fic
ati
ons
to
the
des
ign
of
sto
rmw
ate
r d
ete
nti
on/
ret
ent
ion
fac
ili
tie
s).
7.4 ISSUES
l. Priority Management Areas
Onl
y a
sma
ll
num
ber
of
non
poi
nt
pro
gra
ms
hav
e b
een
tar
get
ed
to
tho
se
are
as
of
the
lan
dsc
ape
whi
ch
con
tri
but
e
a d
isp
rop
ort
ion
ate
ly
lar
ge
sha
re
of
the
tot
al
pol
lut
ion
loa
d.
Wit
h a
con
tin
ued
sca
rci
ty
of
res
our
ces
,
it
wil
l
be
nec
ess
ary
for
gov
ern
men
ts
to
ide
nti
fy
the
ir
pri
ori
ty
man
age
men
t a
rea
s a
nd
tar
get
the
ir
res
our
ce
exp
end
itu
res
accordingly.
2. TranSport and Transformations
In
ass
ess
ing
pri
ori
tie
s
for
imp
lem
ent
ing
poi
nt
and
non
poi
nt
sou
rce
man
age
men
t p
rac
tic
es,
pho
sph
oru
s a
nd
sed
ime
nt
tra
nsp
ort
thr
oug
h
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 streams and their subsequent delivery to the Great Lakes must be
considered.
Phosphorus Bioavailability
Point and nonpoint sources of phosphorus are bioavailable and both
must be addressed in establishing cost-effective remedial strategies
and making management decisions.
Pesticides
The use of toxic chemicals for pest control purposes has increased
substantially in the Great Lakes Basin over the last decade.
Although the governments have either banned and/or severely
restricted the use of persistent organochlorines, their replacements,
and especially herbicides, are being used in greater frequency and
quantity.
Pesticide levels in some tributaries of the Great Lakes, especially
those situated in close proximity to the areas of application, are of
special concern. Another matter of even greater concern is the
contamination of groundwater resources by the numerous chemicals used
generously for pest and weed control.
Wind Erosion
Wind erosion of soils in the Great Lakes Basin is seen as a factor
affecting lake loadings of sediment and phosphorus. Fortunately,
some of the remedial measures designedto reduce soil erosion are
effective in dealing with wind erosion.
Evaluation of Program Effectiveness
Since PLUARG there have been changes in the monitoring of Great Lakes
tributaries in order to provide more accurate assessments of total
pollutant loadings. These changes include a greater emphasis on
other parameters and towards sampling runoff events which tranSport a
diSproportionate share of the total nonpoint load.
Continuous tributary monitoring is extremely important in order to
provide the necessary data to calibrate watershed models and to
evaluate the long-term effectiveness of program success. Over the
short-term even well designed tributary monitoring programs will not
be sufficiently sensitive to detect the initial changes in pollutant
loads.
Measurement of changes in management practices and their location on
the landscape will have to be monitored to determine progress in the
short-term and explain long-term changes in tributary loads.
The
Grea
t La
kes
Over
view
Mode
l,
deve
lOpe
d un
der
PLUA
RG,
was
the
firs
t
attempt to estimate phosphorus loading reductions which could be
ach
iev
ed
und
er
dif
fer
ent
rem
edi
al
mea
sur
es
str
ate
gie
s.
Tod
ay
a
number of more refined approaches to watershed modelling are
avai
labl
e an
d sh
ould
be a
ctiv
ely
purs
ued
in o
rder
to p
rovi
de a
basi
s
for assessing expected reductions in nonpoint pollutant loads.
  
     
7.
T
h
e
d
e
g
r
e
e
o
f
u
n
c
e
r
t
a
i
n
t
y
f
o
r
t
h
e
a
b
o
v
e
i
s
s
u
e
s
h
a
s
b
e
e
n
r
e
d
u
c
e
d
to
a
l
e
ve
l
w
h
e
r
e
a
g
g
r
e
s
s
i
v
e
l
y
p
u
r
s
u
i
n
g
w
i
d
e
s
p
r
e
a
d
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
f
a
nonpoint
source
management
program
can
proceed
with
assurance
of
c
o
s
t
-
e
f
f
e
c
t
i
v
e
i
m
p
r
o
v
e
m
e
n
t
in
w
a
t
e
r
q
u
a
l
i
t
y
a
s
w
e
l
l
a
s
a
s
s
o
c
i
a
t
e
d
r
e
s
o
ur
c
e
c
o
n
s
e
r
va
t
i
o
n
b
e
n
e
f
i
t
s
.
7.5 CONCLUSIONS
C
o
s
t
-
e
f
f
e
c
t
i
v
e
m
a
n
a
g
e
m
e
n
t
p
r
a
c
t
i
c
e
s
a
n
d
i
m
p
l
e
m
e
n
t
a
t
i
o
n
p
r
o
g
r
a
m
s
a
r
e
a
va
i
l
a
b
l
e
and
h
a
ve
been
d
e
m
o
n
s
t
r
a
t
e
d
in
the
G
r
e
a
t
Lakes
Basin.
S
uf
f
i
c
i
e
n
t
t
e
c
h
n
i
c
a
l
k
n
o
w
l
e
d
g
e
e
x
i
s
t
s
to
s
u
p
p
o
r
t
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
f
p
r
o
g
r
a
m
s
to
r
e
d
u
c
e
n
o
n
p
o
i
n
t
s
o
u
r
c
e
s
o
f
p
o
l
l
u
t
i
o
n
to
the
G
r
e
a
t
L
a
k
e
s
.
As
a
r
e
s
u
l
t
o
f
an
e
x
t
e
n
s
i
v
e
r
e
v
i
e
w
o
f
p
r
o
g
r
a
m
s
,
p
r
a
c
t
i
c
e
s
a
n
d
i
s
s
ue
s
s
ur
r
o
un
d
i
n
g
the
m
a
n
a
g
e
m
e
n
t
o
f
n
o
n
p
o
i
n
t
sources
of
wa
t
e
r
pollution,
the
Board
c
o
n
c
l
u
d
e
s
t
h
a
t
t
h
e
b
a
s
i
c
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
d
e
v
e
l
o
p
e
d
b
y
t
h
e
P
L
U
A
R
G
a
n
d
p
r
e
s
e
n
t
e
d
in
its
July
l978
final
report
remain
valid.
The
Board
is
concerned
that
with
t
h
e
e
x
c
e
p
t
i
o
n
o
f
s
u
r
v
e
i
l
l
a
n
c
e
a
n
d
a
n
u
m
b
e
r
o
f
l
o
c
a
l
i
n
i
t
i
a
t
i
v
e
s
d
i
r
e
c
t
e
d
towards
improving
erosion
and
s
e
d
i
m
e
n
t
a
t
i
o
n
control
to
a
d
d
r
e
s
s
s
i
t
e
-
s
p
e
c
i
f
i
c
w
a
t
e
r
q
u
a
l
i
t
y
p
r
o
b
l
e
m
s
l
i
t
t
l
e
c
o
o
r
d
i
n
a
t
e
d
a
c
t
i
o
n
h
a
s
b
e
e
n
t
a
k
e
n
b
y
g
o
v
e
r
n
m
e
n
t
s
to
date.
It
is
anticipated
that
these
efforts
will
become
part
of
a
cohesive
a
n
d
c
o
o
r
d
i
n
a
t
e
d
p
r
o
g
r
a
m
to
deal
w
i
t
h
n
o
n
p
o
i
n
t
l
o
a
d
i
n
g
s
to
t
h
e
G
r
e
a
t
L
a
k
e
s
as
the
Great
Lakes
jurisdictions
implement
the
PhOSphorus
Load
Reduction
S
u
p
p
l
e
m
e
n
t
-
A
n
n
e
x
3
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
o
f
1
9
7
8
.
Programs
l.
I
m
p
r
o
v
i
n
g
G
r
e
a
t
L
a
k
e
s
w
a
t
e
r
q
u
a
l
i
t
y
h
a
s
n
o
t
b
e
e
n
a
s
p
e
c
i
f
i
c
o
b
j
e
c
t
i
v
e
o
f
m
a
n
y
o
f
the
e
x
i
s
t
i
n
g
n
o
n
p
o
i
n
t
programs
in
C
a
n
a
d
a
and
the
U
n
i
t
e
d
States.
These
programs
are
primarily
directed
towards
the
prevention
of
soil
erosion
and
their
main
objective
is
to
preserve
topsoil
and
m
a
i
n
t
a
i
n
or
improve
a
g
r
i
c
ul
t
ur
a
l
p
r
o
d
uc
t
i
o
n
.
Although
pollution
control
has
not
been
maximized,
this
has
not
hampered
the
success
of
individual
projects.
H
o
we
ve
r
,
the
lack
of
a
c
o
m
p
r
e
h
e
n
s
i
ve
overall
management
strategy,
including
a
method
for
evaluating
program
success,
has
made
it
difficult
to
assess
their
cost-effectiveness
in
meeting
Great
Lakes
water
quality
objectives.
2.
Successful
n
o
n
p
o
i
n
t
s
o
ur
c
e
projects
h
a
ve
r
e
q
u
i
r
e
d
m
u
l
t
i
-
a
g
e
n
c
y
involvement
at
the
earliest
stages
of
planning
through
to
i
m
p
l
e
m
e
n
t
a
t
i
o
n
and
e
va
l
ua
t
i
o
n
,
a
formal
f
r
a
m
e
wo
r
k
for
i
n
vo
l
ve
m
e
n
t
and
a
clearly
defined
lead
agency.
Programs
which
have
ignored
these
concepts
h
a
ve
not
had
w
i
d
e
S
p
r
e
a
d
s
uc
c
e
s
s
.
3.
Demonstration
projects
conducted
in
Specific
geographic
areas
have
been
h
i
g
h
l
y
s
uc
c
e
s
s
f
ul
in
a
c
h
i
e
v
i
n
g
local
i
m
p
l
e
m
e
n
t
a
t
i
o
n
and
in
quantifying
reductions
in
sediment
and
phOSphorus
losses.
4.
The
success
o
f
some
l
o
c
a
l
/
r
e
g
i
o
n
a
l
g
o
ve
r
n
m
e
n
t
a
g
e
n
c
i
e
s
in
t
a
k
i
n
g
the
initiative
after
PLUARG
is
admirable,
but
the
area
affected
has
been
small.
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 Extensive background data bases exist in the PLUARG pilot watersheds,
the western Lake Erie watersheds, and a few other locations. Such
watersheds provide an opportunity for priority implementation of
remedial measures to assess and demonstrate their overall
effectiveness.
United States baseline (long-term) soil conservation programs are
Operating with diminishing resources and a lack of clear priority
focus on water quality or benefits to the Great Lakes. Decreased
resources also reduce the support that the baseline programs can give
to special projects.
The policy of shifting responsibility from the United States federal
to state levels has, with few exceptions, not resulted in increased
state resources.
Loadings of phOSphorus from urban stormwater runoff are relatively
small compared to other sources. Therefore, no remedial programs are
necessary nor are such programs cost-effective on a basin-wide basis
to control pollutants from urban nonpoint source runoff. Loadings of
heavy metals (e.g., lead and zinc) may represent an important source
of pollutants in some harbors, estuaries and nearshore areas and,
therefore, further assessment is needed.
Inclusion of water quality concerns in urban stormwater management
and erosion control regulations for developing areas are effective
low cost means of reducing sediment and phosphorus loadings.
Practices
1.
Alth
ough
the
Part
ies
have
fail
ed t
o ad
dres
s no
npoi
nt s
ourc
e pr
oble
ms
to
the
ext
ent
and
in
the
man
ner
rec
omm
end
ed
by
PLU
ARG
, s
ign
ifi
can
t
pro
gre
ss
has
bee
n m
ade
in
dev
elo
pin
g c
ost
—ef
fec
tiv
e p
rac
tic
es
for
red
uci
ng
soi
l
ero
sio
n a
nd
lim
ite
d b
ut
imp
ort
ant
pro
gre
ss
has
als
o
been made in implementation.
Sev
era
l a
ppr
oac
hes
, p
art
icu
lar
ly
tho
se
til
lag
e p
rac
tic
es
lea
vin
g c
rop
res
idu
es
on
or
nea
r t
he
soi
l
sur
fac
e,
hav
e b
een
dem
ons
tra
ted
to
be
mor
e c
ost
-ef
fec
tiv
e t
han
rep
ort
ed
by
PLU
ARG
.
In
man
y c
ase
s g
rea
ter
pro
fit
is
ach
iev
ed
usi
ng
the
se
mea
sur
es
as
com
par
ed
to
con
ven
tio
nal
tillage practices.
The
lev
el
of
int
ere
st
in
and
vol
unt
ary
ado
pti
on
of
alt
ern
ati
ve
til
lag
e
pra
cti
ces
is
gro
win
g
in
bot
h
the
Uni
ted
Sta
tes
and
Can
ada
.
Fin
al
det
erm
ina
tio
n o
f t
he
mos
t c
ost
-ef
fec
tiv
e r
eme
dia
l m
eas
ure
s w
ill
dep
end
on
sit
e
cha
rac
ter
ist
ics
,
mar
ket
ing
Opt
ion
s
and
rel
ati
ve
net
economic returns to each farm operation.
The
mos
t
cos
t-e
ffe
cti
ve
way
to
dea
l
wit
h
urb
an
dra
ina
ge
pro
ble
ms,
in
ter
ms
of
bot
h
qua
lit
y
and
qua
nti
ty,
is
thr
oug
h
ada
pti
on
of
lan
d
use
pl
an
ni
ng
,
ma
st
er
dr
ai
na
ge
pl
an
ni
ng
an
d
st
or
mw
at
er
ma
na
ge
me
nt
pl
an
ni
ng
.
 
     
Er
os
io
n
co
nt
ro
l
pr
ac
ti
ce
s
ca
n
be
co
st
-e
ff
ec
ti
ve
in
pr
ov
id
in
g
wa
te
r
qu
al
it
y
be
ne
fi
ts
,
pa
rt
ic
ul
ar
ly
du
ri
ng
th
e
la
nd
di
st
ur
bi
ng
st
ag
e
of
development.
7.6 RECOMMENDATIONS
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
re
co
mm
en
ds
th
at
,
wi
th
en
do
rs
em
en
ts
by
th
e
Pa
rt
ie
s
of
th
e
An
ne
x
3
Su
pp
le
me
nt
:
0
th
e
Co
mm
is
si
on
sh
ou
ld
ur
ge
ag
en
ci
es
an
d
go
ve
rn
me
nt
s
to
ac
ce
le
ra
te
de
ve
lo
pm
en
t
an
d
im
pl
em
en
ta
ti
on
of
po
li
ci
es
an
d
fu
nd
in
g
me
ch
an
is
ms
in
su
pp
or
t
of
ac
ce
le
ra
te
d
no
np
oi
nt
so
ur
ce
po
ll
ut
io
n
co
nt
ro
l
pr
og
ra
ms
.
Th
e
Bo
ar
d
fu
rt
he
r
re
co
mm
en
ds
th
at
th
e
Co
mm
is
si
on
ur
ge
th
e
Go
ve
rn
me
nt
s
an
d
ju
ri
sd
ic
ti
on
s
to
ac
ce
pt
an
d
im
pl
em
en
t
th
e
fo
ll
ow
in
g
pr
og
ra
m
gu
id
el
in
es
:
l.
Pr
og
ra
ms
sh
ou
ld
ha
ve
cl
ea
rl
y
de
fi
ne
d
go
al
s
an
d
ob
je
ct
iv
es
,
an
d
su
ff
ic
ie
nt
ti
me
an
d
re
so
ur
ce
s
sh
ou
ld
be
pr
ov
id
ed
to
as
se
ss
th
e
na
tu
re
an
d
ex
te
nt
of
th
e
pr
ob
le
m,
pr
io
ri
ti
ze
pr
ob
le
m
ar
ea
s,
pr
ov
id
e
fo
r
de
mo
ns
tr
at
io
n,
id
en
ti
fy
th
e
mo
st
co
st
—e
ff
ec
ti
ve
re
me
di
al
me
as
ur
es
,
pr
ov
id
e
te
ch
ni
ca
l
as
si
st
an
ce
,
an
d
su
pp
or
t
ad
eq
ua
te
mo
ni
to
ri
ng
an
d
evaluation.
Wi
th
in
wa
te
rs
he
ds
,
ar
ea
s
wh
ic
h
ha
ve
a
hi
gh
er
po
te
nt
ia
l
to
de
li
ve
r
po
ll
ut
an
ts
sh
ou
ld
be
id
en
ti
fi
ed
an
d
im
pl
em
en
ta
ti
on
of
me
as
ur
es
in
th
es
e
ar
ea
s
sh
ou
ld
re
ce
iv
e
pr
io
ri
ty
at
te
nt
io
n.
An
ef
fe
ct
iv
e
in
fo
rm
at
io
n
an
d
ed
uc
at
io
n
ef
fo
rt
to
cr
ea
te
a
be
tt
er
aw
ar
en
es
s
of
re
me
di
al
me
as
ur
es
an
d
th
ei
r
be
ne
fi
ts
an
d
pr
ov
is
io
n
of
ad
eq
ua
te
te
ch
ni
ca
l
as
si
st
an
ce
sh
ou
ld
be
a
pa
rt
of
an
y
im
pl
em
en
ta
ti
on
ef
fo
rt
.
Th
is
wi
ll
en
su
re
ti
me
ly
ad
op
ti
on
an
d
th
e
lo
ng
-t
er
m
su
cc
es
s
of the program.
Im
pl
em
en
ta
ti
on
of
re
me
di
al
pr
ac
ti
ce
s
sh
ou
ld
be
,
at
le
as
t
in
pa
rt
,
fo
cu
se
d
on
a
de
mo
ns
tr
at
io
n
wa
te
rs
he
d
ap
pr
oa
ch
(e
.g
.,
PL
UA
RG
pi
lo
t
wa
te
rs
he
ds
an
d
we
st
er
n
La
ke
Er
ie
tr
ib
ut
ar
ie
s)
wh
ic
h
wi
ll
pr
ov
id
e
a
ba
si
s
fo
r
ad
eq
ua
te
mo
ni
to
ri
ng
an
d
ev
al
ua
ti
on
of
pr
og
ra
m
su
cc
es
s.
Ov
er
al
l
ef
fe
ct
iv
en
es
s
of
no
np
oi
nt
so
ur
ce
co
nt
ro
l
pr
og
ra
ms
in
at
ta
in
in
g
ph
os
ph
or
us
ta
rg
et
lo
ad
s
sh
ou
ld
be
ev
al
ua
te
d
th
ro
ug
h
si
mu
la
ti
on
mo
de
ll
in
g,
su
rv
ey
s
of
th
e
ex
te
nt
of
im
pl
em
en
ta
ti
on
of
ag
ri
cu
lt
ur
al
pr
ac
ti
ce
s,
an
d
tr
ib
ut
ar
y
mo
ni
to
ri
ng
.
De
ve
lo
pi
ng
ur
ba
n
ar
ea
s
sh
ou
ld
be
gu
id
ed
by
a
ma
st
er
dr
ai
na
ge
pl
an
an
d
st
or
mw
at
er
ma
na
ge
me
nt
pl
an
wh
ic
h
ma
ke
in
te
gr
at
io
n
of
qu
al
it
y
as
we
ll
as
qu
an
ti
ty
de
si
gn
po
ss
ib
le
at
th
e
de
si
gn
st
ag
e
of
pr
op
os
ed
ur
ba
n
dr
ai
na
ge
sy
st
em
s
to
ma
xi
mi
ze
be
ne
fi
ts
.
Ur
ba
n
er
os
io
n
an
d
se
di
me
nt
co
nt
ro
l
pr
og
ra
ms
sh
ou
ld
be
im
pl
em
en
te
d
at
th
e
ti
me
of
la
nd
disturbance.
St
ud
ie
s
of
ur
ba
n
ha
rb
or
,
es
tu
ar
y
an
d
ot
he
r
ne
ar
sh
or
e
pr
ob
le
m
ar
ea
s
sh
ou
ld
in
cl
ud
e
an
al
ys
is
of
ur
ba
n
ru
no
ff
to
de
te
rm
in
e
wh
et
he
r
it
co
nt
ri
bu
te
s
si
gn
if
ic
an
t
lo
ad
in
gs
of
pr
ob
le
m
po
ll
ut
an
ts
.
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10.
 
Monitoring of surface and groundwater for pesticide residues and
their metabolites should beexpanded in those areas of the basin
where pesticides use is most intense.
Greater emphasis sh0uld be focused on event sampling of tributaries
wit
h f
oll
ow
up
int
erp
ret
ati
on
in
ord
er
to
pro
vid
e a
n u
p-t
o-d
ate
assessment of nonpoint loadings.
Stu
die
s s
hou
ld
be
ini
tia
ted
and
/or
exp
and
ed
per
tai
nin
g t
o n
onp
oin
t
issues, and especially those identified in this report.
  
  
 8. Other Agreement Issues
Th
is
Ch
ap
te
r
de
sc
ri
be
s
so
me
ac
ti
vi
ti
es
be
in
g
ca
rr
ie
d
ou
t
by
th
e
Bo
ar
d
an
d
its
Co
mm
it
te
es
an
d
Wo
rk
Gr
ou
ps
wi
th
re
sp
ec
t
to
Gr
ea
t
La
ke
s
Wa
te
r
Qu
a1
it
y
Ag
re
em
en
t
is
su
es
no
t
co
ve
re
d
in
ea
r1
ie
r
ch
ap
te
rs
.
Th
is
in
c1
ud
es
su
rv
ei
11
an
ce
an
d
mo
ni
to
ri
ng
,
da
ta
qu
a1
it
y
as
su
ra
nc
e,
dr
ed
gi
ng
,
ra
di
oa
ct
iv
it
y,
an
d
ve
ss
e1
waste discharges.
8.
1
SU
RV
EI
LL
AN
CE
AN
D
MO
NI
TO
RI
NG
An
ne
x
11
of
th
e
19
78
Ag
re
em
en
t
ca
11
s
fo
r
su
rv
ei
11
an
ce
an
d
mo
ni
to
ri
ng
programs in order to:
1.
Es
ta
b1
is
h
th
e
de
gr
ee
to
wh
ic
h
ju
ri
sd
ic
ti
on
a1
po
11
ut
io
n
co
nt
ro
1
requirements are being met.
2.
De
te
rm
in
e
th
e
ac
hi
ev
em
en
t
of
th
e
ge
ne
ra
1
an
d
sp
ec
if
ic
ob
je
ct
iv
es
gi
ve
n
in
Ar
ti
c1
es
II
I
an
d
IV
an
d
in
An
ne
x
1.
3.
Pr
ov
id
e
in
fo
rm
at
io
n
fo
r
me
as
ur
in
g
1o
ca
1
an
d
wh
o1
e
1a
ke
re
sp
on
se
to
contro1 measures.
4.
Id
en
ti
fy
em
er
gi
ng
pr
ob
1e
ms
.
In
or
de
r
to
me
et
th
es
e
go
a1
s,
un
de
r
th
e
au
sp
ic
es
of
th
e
Wa
te
r
Qu
a1
it
y
Bo
ar
d,
th
e
Gr
ea
t
La
ke
s
In
te
rn
at
io
na
1
Su
rv
ei
11
an
ce
P1
an
(G
LI
SP
)
wa
s
de
ve
1o
pe
d
du
ri
ng
th
e
19
70
5
as
a
fr
am
ew
or
k
wi
th
in
wh
ic
h
Gr
ea
t
La
ke
s
su
rv
ei
11
an
ce
an
d
mo
ni
to
ri
ng
pr
og
ra
ms
wo
u1
d
be
co
nd
uc
te
d.
A
ma
jo
r
fe
at
ur
e
of
GL
IS
P,
in
ad
di
ti
on
to
an
nu
a1
mo
ni
to
ri
ng
pr
og
ra
ms
fo
r
ea
ch
1a
ke
,
wa
s
co
mp
re
he
ns
iv
e,
in
te
ns
iv
e
su
rv
ey
s
fo
r
ea
ch
of
th
e
1a
ke
s
an
d
th
e
co
nn
ec
ti
ng
ch
an
ne
1s
,
to
be
co
nd
uc
te
d
ov
er
a
ni
ne
-y
ea
r
pe
ri
od
.
Th
e
in
te
ns
iv
e
su
rv
ey
on
La
ke
Su
pe
ri
or
du
ri
ng
19
83
co
mp
1e
te
d
th
e
cy
c1
e.
A
re
po
rt
on
th
e
in
te
ns
iv
e
su
rv
ey
fo
r
La
ke
Mi
ch
ig
an
ha
s
be
en
pu
b1
is
he
d,
an
d
re
po
rt
s
fo
r
th
e
st
ud
ie
s
on
th
e
ot
he
r
1a
ke
s
ar
e
in
va
ri
ou
s
st
ag
es
of
pr
ep
ar
at
io
n.
Th
us
,
GL
IS
P
ha
s
pr
ov
id
ed
a
fr
am
ew
or
k
fo
r
co
or
di
na
ti
on
an
d
co
op
er
at
io
n,
re
su
1t
ed
in
co
ns
id
er
ab
1e
co
mp
at
ib
1e
in
fo
rm
at
io
n,
an
d
pr
ov
id
ed
co
nt
in
ui
ty
ov
er
ti
me
co
nt
ri
bu
ti
ng
to
th
e
co
nf
id
en
ce
wh
ic
h
ca
n
be
p1
ac
ed
in
th
e
da
ta
.
GL
IS
P
ha
s
en
ab
1e
d
th
e
Wa
te
r
Qu
a1
it
y
Bo
ar
d
to
im
pr
ov
e
it
s
re
po
rt
s
to
th
e
Co
mm
is
si
on
.
In
19
82
,
th
e
Bo
ar
d
re
vi
ew
ed
th
e
ad
eq
ua
cy
of
GL
IS
P
to
at
ta
in
th
e
fo
ur
go
a1
s.
Th
e
B
o
a
r
d
p
r
e
s
e
n
t
e
d
it
s
fi
nd
in
gs
to
th
e
C
o
m
m
i
s
s
i
o
n
as
p
a
r
t
o
f
it
s
19
82
re
po
rt
.
Th
e
Bo
ar
d
fo
un
d
th
at
,
su
bs
eq
ue
nt
to
th
e
de
ve
10
pm
en
t
of
GL
IS
P,
e
m
p
h
a
s
i
s
ha
d
sh
if
te
d
fr
om
e
ut
r
o
p
h
i
c
a
t
i
o
n
to
c
o
n
t
a
m
i
n
a
n
t
po
11
ut
io
n.
C
h
a
n
g
e
s
we
re
re
qu
ir
ed
so
th
at
su
rv
ei
11
an
ce
an
d
mo
ni
to
ri
ng
pr
og
ra
ms
co
u1
d
be
tt
er
d
e
1
i
ve
r
in
fo
rm
at
io
n
ab
ou
t
c
o
m
p
1
e
x
or
ga
ni
c
su
bs
ta
nc
es
,
sp
ec
if
ic
a1
1y
,
th
e
e
x
t
e
n
t
a
n
d
th
e
so
ur
ce
s
of
c
o
n
t
a
m
i
n
a
t
i
o
n
,
an
d
th
e
re
sp
on
se
o
f
th
e
e
c
o
s
ys
t
e
m
to
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re
me
di
aT
pr
og
ra
ms
im
pi
em
en
te
d
sp
ec
if
ic
aT
Ty
to
co
rr
ec
t
id
en
ti
fi
ed
pr
ob
Te
ms
.
An
ot
he
r
ma
jo
r
sh
or
tc
om
in
g
of
GL
IS
P
wa
s
its
in
ab
iT
it
y
to
en
su
re
th
at
th
e
re
qu
ir
ed
in
fo
rm
at
io
n
ab
ou
t
pe
rs
is
te
nt
or
ga
ni
c
su
bs
ta
nc
es
an
d
he
av
y
me
ta
Ts
,
as
weT
T
as
fo
r
co
nv
en
ti
on
aT
po
TT
ut
an
ts
,
co
qu
be
de
Ti
ve
re
d
in
a
ti
me
Ty
ma
nn
er
.
In
re
sp
on
se
,
th
e
Bo
ar
d
ha
s
pr
op
os
ed
,
th
ro
ug
h
th
e
Bo
ar
d
st
ru
ct
ur
e,
th
at
a
gr
ea
te
r
de
gr
ee
of
ac
co
un
ta
bi
ii
ty
be
so
ug
ht
fr
om
th
e
ju
ri
sd
ic
ti
on
s
wi
th
re
ga
rd
to
th
ei
r
re
sp
on
si
bi
ii
ti
es
to
me
et
th
e
re
la
te
d
re
qu
ir
em
en
ts
of
th
e
Ag
re
em
en
t.
Fu
rt
he
r,
to
me
et
th
es
e
ch
an
gi
ng
pr
io
ri
ti
es
an
d
ne
w
is
su
es
,
th
e
Bo
ar
d
is
im
pr
ov
in
g
th
e
pi
an
ni
ng
an
d
im
pi
em
en
ta
ti
on
of
bi
na
ti
on
ai
su
rv
ei
TT
an
ce
an
d
mon
ito
rin
g
pro
gra
ms
on
eac
h
of
the
Gre
at
Lak
es
and
the
con
nec
tin
g
cha
nne
Ts.
Th
es
e
ch
an
ge
s
ar
e
ba
se
d
in
Ta
rg
e
pa
rt
on
th
e
ex
pe
ri
en
ce
an
d
kn
ow
ie
dg
e
ga
in
ed
fran the programs conducted under GLISP.
Th
e
Bo
ar
d
ha
s
es
ta
bT
is
he
d
se
ve
n
ta
sk
fo
rc
es
-
on
e
fo
r
ea
ch
of
the
Gr
ea
t
La
ke
s
an
d
tw
o
fo
r
th
e
fi
ve
co
nn
ec
ti
ng
ch
an
ne
is
- c
om
po
se
d
of
pe
rs
on
s
kn
ow
Te
dg
ed
ab
ou
t
th
e
pa
rt
ic
ui
ar
wa
te
r
bo
dy.
Ea
ch
ta
sk
fo
rc
e
ha
s
be
en
ch
ar
ge
d
to
de
ve
To
p
a
su
rv
ei
TT
an
ce
an
d
mo
ni
to
ri
ng
pT
an
wh
ic
h
is
ne
ce
ss
ar
y
an
d
su
ff
ic
ie
nt
to
me
et
th
e
re
qu
ir
em
en
ts
of
th
e
Ag
re
em
en
t.
Af
te
r
th
ei
r
dev
eTo
pme
nt,
rev
iew
,
and
app
rov
aT,
the
Boa
rd
int
end
s
to
pre
sen
t
the
p1a
ns
to
th
e
Co
mm
is
si
on
,
wi
th
a r
ec
om
me
nd
at
io
n
th
at
th
ey
be
ad
op
te
d,
fu
nd
ed
,
an
d
im
pT
em
en
te
d
by
th
e
Gr
ea
t
La
ke
s
ju
ri
sd
ic
ti
on
s.
Th
e
Bo
ar
d
in
te
nd
s
to
ha
ve
th
e
pT
an
s
av
ai
Ta
bT
e
in
ti
me
to
si
gn
if
ic
an
tl
y
in
fT
ue
nc
e
th
e
19
85
fi
er
ye
ar
.
Th
e
p1
an
s
wiT
T
be
re
vi
ew
ed
an
nu
aT
Ty
to
ke
ep
th
em
cu
rr
en
t.
8.2 DATA QUALITY ASSURANCE
The
Boa
rd
rec
ogn
ize
s
the
imp
ort
anc
e
of
a
sou
nd
dat
a
qua
lit
y a
ssu
ran
ce
pro
ram
to
pro
vid
e
the
bes
t
dat
a
pos
sib
Te
to
the
Com
mis
sio
n
and
to
the
pub
ic.
Acc
ura
te,
reT
iab
Te
dat
a
are
ess
ent
iai
to
cor
rec
tTy
des
cri
be
en
vi
ro
nm
en
ta
T
co
nd
it
io
ns
,
su
bs
ta
nt
ia
te
th
e
ne
ed
fo
r
co
rr
ec
ti
ve
me
as
ur
es
,
an
d
track the environmentaT response to these measures.
To
th
is
en
d,
th
e
Bo
ar
d'
s
Da
ta
Qu
ai
it
y
Wo
rk
Gr
ou
p
co
nd
uc
ts
in
te
ri
ab
or
at
or
y
co
mp
ar
is
on
st
ud
ie
s.
Th
ou
gh
st
ud
ie
s
ha
ve
ad
dr
es
se
d
bo
th
co
nv
en
ti
on
aT
an
d
no
nc
on
ve
nt
io
na
T
po
il
ut
an
ts
,
em
ph
as
is
ha
s
be
en
sh
if
ti
ng
to
an
aT
ys
is
of
co
mp
Te
x
or
ga
ni
c
su
bs
ta
nc
es
in
wa
te
r,
fi
sh
,
an
d
se
di
me
nt
.
Th
e
ne
ed
fo
r
pa
rt
ic
ui
ar
in
te
rT
ab
or
at
or
y
co
mp
ar
is
on
st
ud
ie
s
is
id
en
ti
fi
ed
in
co
nj
un
ct
io
n
wi
th
th
e
SurveiTTance Work Group.
The
Dat
a
Qua
iit
y
Wor
k
Gro
up
ass
ist
s T
abo
rat
ori
es
to
imp
rov
e
the
ir
an
al
yt
ic
a]
pr
oc
ed
ur
es
,
ma
in
ta
in
s
in
fo
rm
at
io
n
ab
ou
t
wh
et
he
r
va
ri
ou
s
an
aT
yt
ic
aT
met
hod
s w
i11
pro
duc
e c
omp
ara
bTe
res
uTt
s,
and
has
com
piT
ed
inf
orm
ati
on
abo
ut
sampie coTTection and handTing practices.
8.3 DREDGING
As
re
qu
ir
ed
un
de
r
An
ne
x
7
of
th
e
19
78
Ag
re
em
en
t,
th
e
Bo
ar
d'
s
Dr
ed
gi
ng
Su
bc
om
mi
tt
ee
ma
in
ta
in
s,
an
d
pe
ri
od
ic
aT
Ty
pu
bT
is
he
s,
a
re
gi
st
er
of
si
gn
if
ic
an
t
dre
dgi
ng
ope
rat
ion
s
whi
ch
are
und
ert
ake
n
in
the
Gre
at
Lak
es
Sys
tem
.
The
Su
bc
om
mi
tt
ee
a1
$o
de
ve
To
pe
d
gu
id
eT
in
es
fo
r
ev
aT
ua
ti
ng
dr
ed
gi
ng
op
er
at
io
ns
an
d
di
sp
os
aT
Op
ti
on
s.
Th
e
re
gi
st
er
an
d
gu
id
eT
in
es
fo
r
ev
ai
ua
ti
on
of
dr
ed
gi
ng
pr
oj
ec
ts
we
re
pu
bi
is
he
d
in
Ap
ri
T,
19
83
.
Th
e
Dr
ed
gi
ng
Su
bc
om
mi
tt
ee
ev
aT
ua
te
d
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 dre
dge
d m
ate
ria
i
dis
pos
ai
opt
ion
s
for
two
Gre
at
Lak
es
har
bor
s
usi
ng
the
Wat
er
Qua
iit
y B
oar
d D
red
gin
g S
ubc
omm
itt
ee
Gui
dei
ine
s.
Bas
ed
on
thi
s r
evi
ew,
the
Boa
rd
has
rec
omm
end
ed
tha
t t
he
Com
mis
sio
n
req
ues
t
the
jur
isd
ict
ion
s
to
ado
pt
the
Gui
dei
ine
s
as
the
bas
is
for
eva
Tua
tin
g
dis
pos
ai
opt
ion
s
for
dre
dge
d
mat
eri
ais
fro
m
dre
dgi
ng
pro
jec
ts
wit
hin
the
ir
jur
isd
ict
ion
s
in
the
Gre
at
Lak
es
System.
The
Sub
com
mit
tee
has
ais
o d
eve
iop
ed
pre
iim
ina
ry
gui
dei
ine
s
for
the
sel
ect
ion
of
Ope
n
Tak
e
sit
es
for
the
dis
pos
a]
of
dre
dge
d
mat
eri
al.
To
pro
vid
e
det
aii
ed
gui
dan
ce,
the
Sub
com
mit
tee
,
in
Apr
iT
198
3,
he
r
a w
ork
sho
p
in
Tor
ont
o.
The
obj
ect
ive
s
of
the
wor
ksh
op
wer
e
to:
1.
Eva
Tua
te
exi
sti
ng
pro
ced
ure
s
and
cri
ter
ia
for
des
ign
ati
ng
ope
n
wat
er
disposa] sites.
2.
Ide
nti
fy
inf
orm
ati
on
gap
s
aff
ect
ing
the
sei
ect
ion
pro
ces
s.
3.
De
ve
io
p
gu
id
eT
in
es
for
de
si
gn
at
in
g
en
vi
ro
nm
en
ta
ii
y
so
un
d
op
en
wa
te
r
disposaT sites in the Great Lakes Basin.
Th
e
Su
bc
om
mi
tt
ee
co
ns
id
er
ed
th
e
de
ii
be
ra
ti
on
s
fr
om
th
e
wo
rk
sh
op
,
as
we
11
as
pu
bi
is
he
d
ma
te
ri
ai
,
an
d
fo
rm
uT
at
ed
gu
id
ei
in
es
wh
ic
h
co
ns
id
er
si
te
-s
pe
ci
fi
c
co
nd
it
io
ns
,
ty
pe
s
an
d
qu
an
ti
ti
es
of
dr
ed
ge
d
ma
te
ri
ai
s,
an
d
me
th
od
s
of
tr
an
sp
or
ta
ti
on
us
ed
.
Op
en
wa
te
r
di
sp
os
ai
si
te
s
sh
ou
id
be
To
ca
te
d
so
as
to
avoid adverse impacts on:
1.
Co
mm
er
ce
an
d
tr
an
sp
or
ta
ti
on
,
in
ci
ud
in
g
sh
ip
pi
ng
,
fi
sh
in
g,
pi
pe
Ti
ne
an
d
ca
bi
e
cr
os
si
ng
s,
an
d
mi
ne
ra
i
an
d
ag
gr
eg
at
e
ex
tr
ac
ti
on
.
2. Water intakes and outfaiis.
3.
Re
cr
ea
ti
on
ai
us
es
an
d
ae
st
he
ti
c
va
1u
es
.
4.
Bo
tt
om
t0
po
gr
ap
hy
ch
an
ge
wh
ic
h
co
qu
ad
ve
rs
ei
y
af
fe
ct
wa
te
r
.
ci
rc
ui
at
io
n
pa
tt
er
ns
,
wa
te
r
1e
ve
1
f1
uc
tu
at
io
ns
,
te
mp
er
at
ur
e
re
gi
me
,
er
os
io
n
an
d
ac
cr
et
io
n
pa
tt
er
ns
,
an
d
wa
ve
c1
im
at
e.
5.
Si
te
s
of
na
tu
ra
i,
cu
Tt
ur
aT
,
ar
ch
ae
oT
og
ic
a]
,
hi
st
or
ic
ai
,
an
d
re
se
ar
ch
significance.
6.
Sa
nc
tu
ar
ie
s
an
d
re
fu
ge
s,
br
ee
di
ng
,
sp
aw
ni
ng
,
nu
rs
er
y
an
d
fe
ed
in
g
ha
bi
ta
ts
,
an
d
pa
ss
ag
e
ar
ea
s
fo
r
bi
ot
a.
7.
Sp
ec
ie
s
of
sp
ec
ia
T
in
te
re
st
su
ch
as
th
re
at
en
ed
an
d
en
da
ng
er
ed
sp
ec
ie
s.
In
ad
di
ti
on
,
op
en
wa
te
r
di
sp
os
aT
si
te
s
sh
ou
id
:
1.
Be
co
mp
at
ib
Te
wi
th
ph
ys
ic
ai
an
d
ch
em
ic
ai
ch
ar
ac
te
ri
st
ic
s
of
th
e
dr
ed
ge
d
ma
te
ri
aT
to
th
e
ex
te
nt
pr
ac
ti
ca
bi
e.
2.
Ut
iT
iz
e
th
e
sm
aT
Te
st
pr
ac
ti
ca
bi
e
di
Sp
os
a1
ar
ea
s.
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3.
Us
e
cu
rr
en
t
an
d
pa
st
dr
ed
ge
d
ma
te
ri
ai
di
sp
os
ai
si
te
s,
if
th
es
e
si
te
s
me
et
th
e
pr
op
os
ed
gu
id
ei
in
es
.
4.
Be
se
Ie
ct
ed
to
mi
ni
mi
ze
th
e
di
sp
er
sa
i,
er
os
io
n,
an
d
si
um
pi
ng
of
th
e
ma
te
ri
ai
to
af
fe
ct
th
e
sm
ai
ie
st
pr
ac
ti
ca
bi
e
pa
rt
of
th
e
wa
te
r
bo
dy
.
Th
e
Dr
ed
gi
ng
Su
bc
on
mi
tt
ee
ha
s
re
po
rt
ed
th
at
,
wh
en
co
mp
ar
ed
wi
th
To
ad
in
gs
fr
om
a1
1
so
ur
ce
s
of
co
nt
am
in
an
ts
to
La
ke
Er
ie
,
dr
ed
gi
ng
is
a
re
ia
ti
ve
iy
mi
no
r,
bu
t
mo
re
ea
si
iy
co
nt
ro
TI
ab
Te
co
nt
ri
bu
to
r.
It
is
,
ho
we
ve
r,
of
ap
pr
ox
im
at
ei
y
th
e
sa
me
ma
gn
it
ud
e
as
th
e
po
in
t
so
ur
ce
s.
Me
as
ur
ab
ie
im
pa
ct
s
ar
e
To
ca
ii
ze
d
an
d
th
e
im
pa
ct
on
th
e
ec
os
ys
te
m
as
a
wh
oI
e
is
pr
ob
ab
iy
mi
no
r.
De
ta
ii
s
of
th
e
ab
ov
e
ac
ti
vi
ti
es
ar
e
gi
ve
n
in
th
e
Dr
ed
gi
ng
Su
bc
om
mi
tt
ee
's
An
nu
al
Re
po
rt
to
th
e
Bo
ar
d,
co
pi
es
of
wh
ic
h
ar
e
av
ai
ia
bi
e
fr
om
th
e
IJ
C
Gr
ea
t
Lakes Regiona] Office.
8.
4
RA
DI
OA
CT
IV
IT
Y
IN
TH
E
GR
EA
T
LA
KE
S
BA
SI
N
 
Th
e
Ra
di
oa
ct
iv
it
y
Co
or
di
na
to
r
fo
r
th
e
Wa
te
r
Qu
ai
it
y
Pr
og
ra
ms
Co
mm
it
te
e
ha
s
pr
ep
ar
ed
a
si
xt
h
re
po
rt
,
in
a
se
ri
es
da
ti
ng
fr
om
19
75
,
re
ga
rd
in
g
ra
di
oa
ct
iv
it
y
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
Th
e
re
po
rt
pr
ov
id
es
in
fo
rm
at
io
n
ab
ou
t:
1.
Nu
cT
ea
r
fa
ci
ii
ti
es
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
an
d
re
ie
as
es
fr
om
th
es
e
faciiities.
2.
Co
mp
ar
at
iv
e
re
ie
as
es
of
ra
di
oa
ct
iv
it
y
fr
om
a
co
aT
-f
ir
ed
an
d
a
nu
ci
ea
r
eiectric generating station.
3.
Ch
an
ge
s
in
th
e
pr
oc
ed
ur
e
to
ca
lc
ui
at
e
do
se
fr
om
co
nc
en
tr
at
io
n
da
ta
.
4.
Rec
ent
cha
nge
s
in
jur
isd
ict
ion
aT
Tim
ita
tio
ns
for
rad
ion
uci
ide
s.
 
5.
Rad
ioa
cti
vit
y d
ata
for
wat
er,
fis
h,
and
the
atm
osp
her
e,
gen
era
ted
fro
m j
uri
sdi
cti
ona
l
pro
gra
ms
con
duc
ted
dur
ing
198
1 a
nd
198
2.
6.
Ass
ess
men
t o
f G
rea
t L
ake
s r
adi
oio
gic
ai
qua
iit
y w
ith
reg
ard
to
dos
e t
o
man and changes with time.
7.
Rem
edi
ai
mea
sur
es
to
red
uce
and
/or
pre
ven
t r
eie
ase
s o
f r
adi
oac
tiv
ity
into the Great Lakes ecosystem.
8.
Pro
gre
ss
to
dev
eio
p r
epo
sit
ori
es
for
the
per
man
ent
dis
pos
ai
of
high-1eve1 radioactive waste.
off
.Co
pie
s o
f t
he
rep
ort
are
ava
iia
bie
fro
m t
he
IJC
Gre
at
Lak
es
Reg
ion
al
ice.
8.5 POLLUTION FROM SHIPPING ACTIVITIES
In
Jun
e,
198
2
at
Tor
ont
o,
and
Aug
ust
,
198
3
at
Was
hin
gto
n,
rep
res
ent
ati
ves
'
of
the
Uni
ted
Sta
tes
and
Can
adi
an
Coa
st
Gua
rds
,
tog
eth
er
wit
h
oth
er
int
ere
ste
d
age
nci
es,
hei
d j
oin
t m
eet
ing
s
on
pro
gre
ss
tow
ard
s
ach
iev
eme
nt
of
the
obj
ect
ive
s
est
abi
ish
ed
by
the
Gre
at
Lak
es
Wat
er
Qua
Iit
y A
gre
eme
nt
of
197
8.
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 Th
e
Re
po
rt
s
of
th
es
e
me
et
in
gs
ha
ve
be
en
fo
rw
ar
de
d
to
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
.
A m
aj
or
co
nc
er
n
of
th
e
Bo
ar
d
is
th
at
co
mp
at
ib
le
re
gu
la
ti
on
s
ha
ve
no
t
be
en
ad
op
te
d
fo
r
th
e
co
nt
ro
l
of
ve
ss
el
wa
st
e
di
sc
ha
rg
es
in
th
e
Gr
ea
t
La
ke
s.
Discharge of Vessel Wastes
An
ne
x
5
st
ip
ul
at
es
th
at
co
mp
at
ib
le
re
gu
la
ti
on
s
be
ad
op
te
d
to
go
ve
rn
th
e
di
sc
ha
rg
e
of
ga
rb
ag
e,
se
wa
ge
,
an
d
wa
st
ew
at
er
fr
om
ve
ss
el
s.
Bo
th
Co
as
t
Gu
ar
d
se
rv
ic
es
ha
ve
un
de
rt
ak
en
pr
oj
ec
ts
in
an
at
te
mp
t
to
re
so
lv
e
th
e
pr
ob
le
ms
wh
ic
h
ga
ve
ri
se
to
th
e
un
sa
ti
sf
ac
to
ry
re
su
lt
s
ob
ta
in
ed
fr
om
sa
mp
le
te
st
s
on
in
st
al
le
d
ma
ri
ne
sa
ni
ta
ti
on
de
vi
ce
s.
A
me
et
in
g
wa
s
he
ld
on
Ja
nu
ar
y
19
,
l9
83
in
Ot
ta
wa
,
On
ta
ri
o
be
tw
ee
n
th
e
Ca
na
di
an
an
d
Un
it
ed
St
at
es
Co
as
t
Gu
ar
ds
in
an
ef
fo
rt
to
ag
re
e
up
on
mu
tu
al
ly
ac
ce
pt
ab
le
ef
fl
ue
nt
di
sc
ha
rg
e
st
an
da
rd
s
fo
r
ma
ri
ne
sa
ni
ta
ti
on
de
vi
ce
s
(M
SD
)
di
sc
ha
rg
in
g
tr
ea
te
d
se
wa
ge
in
to
th
e
wa
te
rs
of
th
e
Gr
ea
t
La
ke
s.
Th
e
cu
rr
en
t
st
at
us
of
ac
ti
vi
ti
es
di
re
ct
ed
to
wa
rd
s
ad
op
ti
on
of
co
mp
at
ib
le
re
gu
la
ti
on
s
is
su
mm
ar
iz
ed
as
fo
ll
ow
s:
1.
Ca
na
da
an
d
th
e
Un
it
ed
St
at
es
Co
as
t
Gu
ar
d
wi
ll
at
te
mp
t
to
ad
op
t
a
co
mm
on
se
wa
ge
ef
fl
ue
nt
di
sc
ha
rg
e
st
an
da
rd
,
si
mi
la
r
to
th
e
cr
it
er
ia
us
ed
by
th
e
In
te
rn
at
io
na
l
Ma
ri
ti
me
Or
ga
ni
za
ti
on
;
in
cl
ud
in
g:
25
0
fe
ca
l
co
li
fo
rm
/l
OO
mL
;
50
mg
/L
su
sp
en
de
d
so
li
ds
;
an
d
50
mg
/L
80
05
.
2.
Ca
na
di
an
an
d
Un
it
ed
St
at
es
Co
as
t
Gu
ar
ds
ar
e
to
pr
op
os
e
am
en
dm
en
ts
to
re
gu
la
ti
on
s
to
in
co
rp
or
at
e
th
e
ne
w
se
wa
ge
ef
fl
ue
nt
di
sc
ha
rg
e
st
an
da
rd
s.
Du
e
to
th
e
Am
er
ic
an
re
gu
la
to
ry
pr
oc
es
s
a
de
la
y
of
on
e
ye
ar
is
an
ti
ci
pa
te
d
fr
om
th
e
ti
me
th
e
Un
it
ed
St
at
es
Co
ng
re
ss
ad
op
ts
th
e
ne
w
st
an
da
rd
s.
Pr
op
os
ed
am
en
dm
en
ts
to
Ca
na
di
an
re
gu
la
ti
on
s
wi
ll
be
un
de
rt
ak
en
as
so
on
as
po
ss
ib
le
.
3.
Am
en
de
d
Un
it
ed
St
at
es
re
gu
la
ti
on
s
wi
ll
al
lo
w
a
ph
as
in
g
in
pe
ri
od
fo
r
ex
is
ti
ng
sh
ip
s,
bu
t
al
l
MS
Ds
wi
ll
co
mp
ly
wi
th
th
e
ne
w
st
an
da
rd
s
wi
th
in
fi
ve
ye
ar
s
af
te
ra
do
pt
io
n.
4.
Th
e
Ca
na
di
an
Co
as
t
Gu
ar
d
is
to
se
ek
,
th
ro
ug
h
pr
op
os
ed
am
en
dm
en
ts
to
re
gu
la
ti
on
s,
ac
ce
pt
an
ce
of
Un
it
ed
St
at
es
ve
ss
el
s
th
at
ha
ve
on
bo
ar
d
a
ce
rt
if
ic
at
e
is
su
ed
by
th
e
Un
it
ed
St
at
es
Co
as
t
Gu
ar
d
st
at
in
g
th
at
th
e
sh
ip
's
MS
D
co
mp
li
es
wi
th
th
e
ne
w
ef
fl
ue
nt
di
sc
ha
rg
e
st
an
da
rd
s.
Th
e
Un
it
ed
St
at
es
Co
as
t
Gu
ar
d
wi
ll
si
mi
la
rl
y
se
ek
ac
ce
pt
an
ce
of
Ca
na
di
an
ve
ss
el
s
th
at
ha
ve
on
bo
ar
d
an
MS
D
th
at
is
ap
pr
ov
ed
by
Ca
na
da
.
Th
ir
d
pa
rt
y
ve
ss
el
s
wi
ll
co
mp
ly
wi
th
th
e
re
gu
la
ti
on
s
of
th
e
co
un
tr
y
th
at
ha
s
ju
ri
sd
ic
ti
on
ov
er
th
e
wa
te
rs
in
wh
ic
h
th
e
sh
ip
op
er
at
es
.
5.
Bo
th
ad
mi
ni
st
ra
ti
on
s
ar
e
to
re
se
rv
e
th
e
ri
gh
t
to
:
in
sp
ec
t
ea
ch
ot
he
r'
s
sh
ip
s
wh
en
in
po
rt
;
if
ne
ce
ss
ar
y,
re
qu
ir
e
ef
fl
ue
nt
sa
mp
le
te
st
s
to
be
ta
ke
n
wh
er
e
th
er
e
ar
e
re
as
on
ab
le
gr
ou
nd
s
to
be
li
ev
e
th
at
th
e
sh
ip
do
es
no
t
co
mp
ly
wi
th
a
p
p
l
i
c
a
b
l
e
r
e
g
ul
a
t
o
r
y
pr
ov
is
io
ns
;
an
d
wh
er
e
vi
ol
at
io
ns
ar
e
fo
un
d,
to
in
st
it
ut
e
pr
os
ec
ut
io
n
ac
ti
on
.
6.
N
o
t
w
i
t
h
s
t
a
n
d
i
n
g
a
n
y
c
h
a
n
g
e
s
to
r
e
g
u
l
a
t
o
r
y
r
e
q
u
i
r
e
m
e
n
t
s
,
w
h
e
n
v
e
s
s
e
l
s
ar
e
in
th
e
St
.
La
wr
en
ce
Se
aw
ay
Sy
st
em
,
th
ey
m
u
s
t
c
o
m
p
l
y
wi
t
h
th
e
St
.
La
wr
en
ce
Se
aw
ay
Re
gu
la
ti
on
s.
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Glossary
Th
e
fo
ll
ow
in
g
is
a
gl
os
sa
ry
of
te
rm
s
an
d
ab
br
ev
ia
ti
on
s
us
ed
in
th
is
re
po
rt
.
TERMINOLOGY
Ad
eq
ua
te
tr
ea
tm
en
t
-
(F
or
mu
ni
ci
pa
li
ti
es
)
Un
it
ed
St
at
es
:
mi
ni
mu
m
of
se
co
nd
ar
y
tr
ea
tm
en
t
wi
th
ma
xi
mu
m
ef
fl
ue
nt
co
nc
en
tr
at
io
ns
of
30
mg
/L
ea
ch
fo
r
BO
D
an
d
fo
r
su
sp
en
de
d
so
li
ds
an
d
1.
0
mg
/L
fo
r
to
ta
l
ph
os
ph
or
us
;
Ca
na
da
:
mi
ni
mu
m
of
se
co
nd
ar
y
tr
ea
tm
en
t
or
eq
ui
va
le
nt
wi
th
ma
xi
mu
m
co
nc
en
tr
at
io
ns
of
20
mg
/L
ea
ch
fo
r
BO
D
an
d
su
sp
en
de
d
so
li
ds
.
Ar
ea
of
co
nc
er
n
—
a g
eo
gr
ap
hi
c
lo
ca
ti
on
wh
er
e
wa
te
r,
se
di
me
nt
,
or
fi
sh
qu
al
it
y
ar
e
de
gr
ad
ed
an
d
th
e
Gr
ea
t
La
ke
s
Ag
re
em
en
t
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
or
ju
ri
sd
ic
ti
on
al
cr
it
er
ia
,
st
an
da
rd
s,
or
gu
id
el
in
es
ar
e
ex
ce
ed
ed
.
BA
T
—
be
st
av
ai
la
bl
e
wa
st
e
tr
ea
tm
en
t
te
ch
no
lo
gy
.
BC
T
—
be
st
co
nv
en
ti
on
al
wa
st
e
tr
ea
tm
en
t
te
ch
no
lo
gy
.
BH
C
—
li
nd
an
e.
An
in
se
ct
ic
id
e.
Bi
oa
cc
um
ul
at
io
n
—
th
e
pr
oc
es
s
of
co
nc
en
tr
at
io
n
of
su
bs
ta
nc
es
in
li
vi
ng
organisms.
Bi
oa
ss
ay
—
us
e
of
a
li
vi
ng
or
ga
ni
sm
to
de
te
rm
in
e
th
e
bi
ol
og
ic
al
ef
fe
ct
(s
)
of
a
su
bs
ta
nc
e,
co
nd
it
io
n,
or
fa
ct
or
.
Bi
om
ag
ni
fy
—
to
in
cr
ea
se
in
co
nc
en
tr
at
io
n
in
th
e
fo
od
ch
ai
n.
Bi
om
as
s
—
th
e
am
ou
nt
of
li
vi
ng
ma
tt
er
pr
es
en
t
in
a
ha
bi
ta
t
in
a
sp
ec
if
ic
am
ou
nt
of water.
BO
D
—
Bi
oc
he
mi
ca
l
Ox
yg
en
De
ma
nd
;
am
ou
nt
of
ox
yg
en
us
ed
by
mi
cr
o—
or
ga
ni
sm
s
pr
es
en
t
in
a
wa
te
r
or
se
wa
ge
sa
mp
le
in
5
da
ys
.
It
is
a
me
as
ur
e
of
th
e
ef
fe
ct
of
de
co
mp
os
it
io
n
of
or
ga
ni
c
ma
tt
er
on
th
e
ox
yg
en
co
nt
en
t
of
th
e
water.
Ch
lo
ro
ph
yl
l
a
-
a
pl
an
t
pi
gm
en
t
wh
os
e
co
nc
en
tr
at
io
n
is
us
ed
as
an
in
di
ca
to
r
of trophic status.
C
o
l
i
f
o
r
m
—
b
a
c
t
e
r
i
a
fr
an
t
h
e
co
lo
n
of
a
wa
r
m
—b
l
o
o
d
e
d
an
im
al
.
65
0
~
co
mb
in
ed
se
we
r
ov
er
fl
ow
s
 CO
D
—
Ch
em
ic
al
Ox
yg
en
De
ma
nd
;
a
me
as
ur
e
by
ch
em
ic
al
me
an
s
of
th
e
qu
an
ti
ty
of
ox
id
iz
ab
le
ma
te
ri
al
pr
es
en
t
in
a
wa
te
r
sa
mp
le
.
Co
ns
en
t
De
cr
ee
—
a
ju
dg
em
en
t
by
a
co
ur
t
wh
ic
h
pu
ts
in
to
ef
fe
ct
a
le
ga
ll
y
enforceable remedy.
Co
nt
am
in
an
t
—
a
su
bs
ta
nc
e
fo
re
ig
n
to
a
na
tu
ra
l
sy
st
em
an
d/
or
pr
es
en
t
at
unnatural concentrations.
Co
nt
ro
l
or
de
r/
re
qu
ir
en
en
t
an
d
di
re
ct
io
n
or
de
r
-
en
fo
rc
ea
bl
e
or
de
rs
in
On
ta
ri
o.
Co
nv
en
ti
on
al
po
ll
ut
an
t
-
a
te
rm
wh
ic
h
in
cl
ud
es
nu
tr
ie
nt
s,
su
bs
ta
nc
es
wh
ic
h
co
ns
un
e
ox
yg
en
up
on
de
co
mp
os
it
io
n,
ma
te
ri
al
s
wh
ic
h
pr
od
uc
e
an
oi
ly
sl
ud
ge
de
po
si
t,
an
d
ba
ct
er
ia
.
Co
nv
en
ti
on
al
po
ll
ut
an
ts
in
cl
ud
e
ph
os
ph
or
us
,
ni
tr
og
en
,
ch
em
ic
al
ox
yg
en
de
ma
nd
,
bi
oc
he
mi
ca
l
ox
yg
en
de
ma
nd
,
oi
l
an
d
gr
ea
se
,
vo
la
ti
le
so
li
ds
,
an
d
to
ta
l
an
d
fe
ca
l
co
li
fo
rm
.
Co
nv
en
ti
on
al
to
xi
c
su
bs
ta
nc
e
—
in
cl
ud
es
ph
en
ol
,
cy
an
id
e,
am
mo
ni
a,
an
d
chlorine.
Cr
it
er
ia
-
nu
me
ri
ca
l
li
mi
ts
of
po
ll
ut
an
ts
es
ta
bl
is
he
d
to
pr
ot
ec
t
sp
ec
if
ic
wa
te
r
uses.
DD
T
—
1,
1,
l-
tr
ic
hl
or
o—
2,
2—
bi
s(
p-
ch
lo
ro
ph
en
yl
)e
th
an
e.
A
pe
st
ic
id
e.
De
le
te
ri
ou
s
su
bs
ta
nc
e
—
a
su
bs
ta
nc
e
wh
ic
h
ca
n
be
ha
rm
fu
l.
Di
ox
in
—
a
gr
ou
p
of
75
ch
em
ic
al
s
of
th
e
ch
lo
ri
na
te
d
di
ox
in
fa
mi
ly
,
in
cl
ud
in
g
2,
3,
7,
8—
te
tr
ac
hl
or
od
ib
en
zo
—p
ar
a—
di
ox
in
(2
,3
,7
,8
—T
CD
D)
.
Di
ss
ol
ve
d
ox
yg
en
—
ox
yg
en
di
ss
ol
ve
d
in
wa
te
r,
ne
ce
ss
ar
y
to
su
pp
or
t
aq
ua
ti
c
life.
Ef
fl
ue
nt
—
wa
te
r
di
sc
ha
rg
ed
fr
an
a
pi
pe
or
tr
ea
tm
en
t
pl
an
t.
En
ri
ch
me
nt
—
th
e
st
at
e
of
co
nt
ai
ni
ng
an
ab
un
da
nc
e
or
ex
ce
ss
of
a
su
bs
ta
nc
e,
for example, nutrient enrichment.
EP
A
—
Un
it
ed
St
at
es
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Ag
en
cy
Eu
tr
op
hi
c
—
ab
un
da
nt
in
nu
tr
ie
nt
s;
wa
te
rs
hi
gh
ly
pr
od
uc
ti
ve
in
pl
an
ts
an
d
organisms.
FD
A
—
Un
it
ed
St
at
es
Fo
od
an
d
Dr
ug
Ad
mi
ni
st
ra
ti
on
GL
IS
P
—
Gr
ea
t
La
ke
s
In
te
rn
at
io
na
l
Su
rv
ei
ll
an
ce
Pl
an
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m
—
th
e
in
te
ra
ct
in
g
co
mp
on
en
ts
of
ai
r,
la
nd
,
wa
te
r
an
d
li
vi
ng
or
ga
ni
sm
s,
in
cl
ud
in
g
ma
n,
wi
th
in
th
e
dr
ai
na
ge
ba
si
n
of
th
e
St
.
La
wr
en
ce
Ri
ve
r
at
or
up
st
re
am
fr
om
th
e
po
in
t
at
wh
ic
h
th
is
ri
ve
r
be
co
me
s
th
e
in
te
rn
at
io
na
l
bo
un
da
ry
be
tw
ee
n
Ca
na
da
an
d
th
e
Un
it
ed
St
at
es
(f
ro
m
Ar
ti
cl
e
I
of
th
e
19
78
Ag
re
em
en
t)
.
-94-
Gui
dei
ine
s —
sug
ges
ted
cri
ter
ia
for
pro
gra
ms
or
eff
iue
nt
1im
ita
tio
ns.
Int
ern
ati
ona
i J
oin
t C
omm
iss
ion
(IJC
) —
est
abi
ish
ed
by
the
Bou
nda
ry
Wat
ers
Tre
aty
of
190
9 w
ith
3 U
nit
ed
Sta
tes
and
3 C
ana
dia
n m
emb
ers
.
Lea
cha
te
- w
ate
r t
hat
per
coi
ate
s o
r d
rai
ns
thr
oug
h a
mat
eri
ai.
Lim
ite
d u
se
zon
e —
a g
eog
rap
hic
are
a i
n t
he
vic
ini
ty
of
pre
sen
t a
nd
fut
ure
mun
ici
pai
,
ind
ust
ria
i,
and
tri
but
ary
poi
nt
sou
rce
dis
cha
rge
s w
ith
in
whi
ch
som
e o
f t
he
spe
cif
ic
Agr
eem
ent
obj
ect
ive
s m
ay
not
app
iy.
The
se
zon
es
are
to
be
des
ign
ed
by
the
reS
pon
sib
ie
reg
uia
tor
y a
gen
cie
s (
fro
m A
rti
cie
IV
of
the 1978 Agreement).
Loa
din
gs
— t
ota
i
mas
s
of
poi
iut
ant
to
a w
ate
r
bod
y
ove
r
a
spe
cif
ied
tim
e,
e.g. tonnes per year of phosphorus.
MGD — miiiions of U.S. gaiions per day
MIG
D
- m
ili
ion
s
of
imp
eri
ai
gai
ion
s
per
day
Mi
re
x
—
do
de
ca
ch
io
ro
pe
nt
ac
yc
io
de
ca
ne
.
Us
ed
as
an
in
se
ct
ic
id
e
an
d
a
fi
re
retardant.
No
np
oi
nt
so
ur
ce
—
a
so
ur
ce
of
po
ii
ut
an
ts
fr
un
a
wi
de
ge
og
ra
ph
ic
are
a,
su
ch
as
ru
no
ff
of
wa
te
r
fr
om
la
nd
or
at
mo
sp
he
ri
c
de
po
si
ti
on
an
d
pr
ec
ip
it
at
io
n.
NPD
ES
— N
ati
ona
i
Poi
iut
ant
Dis
cha
rge
Eii
min
ati
on
Sys
tem
;
a p
erm
it
sys
tem
1i
mi
ti
ng
mu
ni
ci
pa
i
an
d
in
du
st
ri
ai
di
sc
ha
rg
es
,
ad
mi
ni
st
er
ed
by
EP
A
an
d
th
e
states.
Nu
tr
ie
nt
—
ma
te
ri
ai
th
at
is
ne
ce
ss
ar
y
fo
r
gr
ow
th
,
pr
in
ci
pa
ii
y
ph
os
ph
or
us
an
d
nitrogen.
PB
B
—
po
iy
br
om
in
at
ed
bi
ph
en
yi
;
us
ed
pr
ev
io
us
iy
as
a
fi
re
re
ta
rd
an
t.
PC
Bs
~
po
iy
ch
io
ri
na
te
d
bi
ph
en
yi
s;
a
fa
mi
iy
of
ch
em
ic
ai
iy
in
er
t
co
mp
ou
nd
s,
ha
vi
ng
th
e
pr
op
er
ti
es
of
10
w
fi
am
ma
bi
ii
ty
an
d
vo
ia
ti
ii
ty
an
d
hi
gh
di
ei
ec
tr
ic
co
ns
ta
nt
.
Pa
st
ap
pi
ic
at
io
ns
in
ci
ud
e
us
e
as
hy
dr
au
ii
c
fi
ui
ds
,
he
at
ex
ch
an
ge
an
d
di
ei
ec
tr
ic
fi
ui
ds
;
pi
as
ti
ci
ze
rs
fo
r
pi
as
ti
cs
;
co
at
in
g
ex
te
nd
er
s
fo
r
pe
st
ic
id
es
;
an
d
as
an
in
gr
ed
ie
nt
of
ca
ul
ki
ng
co
mp
ou
nd
s,
ad
he
si
ve
s,
pa
in
ts
,
pr
in
ti
ng
in
ks
,
an
d
ca
rb
on
ie
ss
co
py
in
g
pa
pe
r.
Pe
rs
is
te
nt
co
mp
ou
nd
—
a
su
bs
ta
nc
e
wh
ic
h
re
ma
in
s
in
th
e
en
vi
ro
nm
en
t.
pH
—
a
me
as
ur
e
of
th
e
ac
id
it
y
or
ai
ka
ii
ni
ty
of
wa
te
r
on
a
sc
ai
e
fr
om
0
to
14
;
7
is
ne
ut
ra
i;
lo
w
nu
mb
er
s
in
di
ca
te
ac
id
ic
co
nd
it
io
ns
,
hi
gh
nu
mb
er
s
aikaiine.
Ph
en
oi
ic
s
—
an
y
of
a
nu
mb
er
of
co
mp
ou
nd
s
wi
th
th
e
ba
si
c
st
ru
ct
ur
e
of
ph
en
oi
bu
t
wi
t
h
s
ub
s
t
i
t
ut
i
o
n
s
m
a
d
e
on
to
th
is
st
ru
ct
ur
e.
P
h
e
n
o
i
i
c
s
ar
e
p
r
o
d
u
c
e
d
du
ri
ng
th
e
co
ki
ng
of
co
ai
,
th
e
di
st
ii
ia
ti
on
of
wo
od
,
th
e
op
er
at
io
n
of
ga
s
w
o
r
k
s
a
n
d
oi
1
r
e
f
i
n
e
r
i
e
s
,
f
r
o
m
h
u
m
a
n
a
n
d
a
n
i
m
a
i
w
a
s
t
e
s
,
a
n
d
t
h
e
m
i
c
r
o
b
i
o
i
o
g
i
c
a
i
d
e
c
o
m
p
o
s
i
t
i
o
n
of
or
ga
ni
c
ma
tt
er
.
  
 Phos
phat
e -
saTt
of o
ne o
f se
vera
T p
hosp
hori
c ac
ids
used
as a
bud
eer
for
detergents; a constituent of fertiTizer.
Phosphorus — generaTTy considered to be the principal Timiting nutrient
controTTing eutrophication in the Great Lakes.
Point source — a source of poiiutants from a municipaT treatment piant or an
industriaT faciTity, often by way of a pipe.
Prima
ry tr
eatme
nt -
mecha
nicaT
remov
aT o
f fT
oatin
g or
settT
eabTe
soTid
s fr
om
‘
wastewater.
Seco
ndar
y tr
eatm
ent
— pr
imar
y tr
eatm
ent
p1us
bact
eria
T a
ctio
n to
remo
ve o
rgan
ic
parts of the waste.
STudge — soTids removed fran sewage.
SPDE
S —
Stat
e Po
TTut
ant
Disc
harg
e ET
imin
atio
n S
yste
m —
A st
ate—
admi
nist
ered
permit system Timiting municipaT and industriaT discharges.
STOR
ET —
Stor
age
and
Betr
ieva
i S
yste
m —
a co
mput
eriz
ed s
yste
m op
erat
ed b
y th
e
U.S.
gove
rnme
nt f
or t
he s
tora
ge a
nd r
etri
evaT
of e
nvir
onme
ntai
data
.
STP — sewage treatment piant
Suspended soTids — soTid materiaT suspended in water.
Toxa
phen
e ~
a co
mpTe
x mi
xtur
e of
toxi
c co
mpou
nds
prod
uced
by t
he c
hior
inat
ion
of
cam
phe
ne.
Tec
hni
caT
gra
de
tox
aph
ene
con
sis
tso
f a
bou
t 1
70
dif
fer
ent
chTorinated camphenes. Used as an insecticide and a herbicide.
Tox
ic
sub
sta
nce
s —
tho
se
com
pou
nds
whi
ch,
in
suf
fic
ien
t a
mou
nt
on
or
in
an
orga
nism
can
caus
e de
ath,
dise
ase,
muta
tion
, de
form
ity,
or m
anun
ctio
n i
n
tha
t o
rga
nis
m o
r i
ts
off
spr
ing
.
The
se
inc
Tud
e o
rga
noc
hio
rin
es
such
as
DDT, mirex, PCB, hexachTorobenzene, trichTorotoTuene, dierrin, endrin,
hep
tac
hTo
r e
pox
ide
,
ch1
0rd
ane
, T
ind
ane
,
and
met
hox
ych
Tor
.
Oth
er
org
ani
c
sub
sta
nce
s s
uch
as
toi
uen
e,
dio
xin
, p
hth
aTa
te
est
ers
, f
ura
ns,
and
sty
ren
es
are
als
o t
oxi
c s
ubs
tan
ces
.
Tox
ic
met
ais
inc
iud
e a
rse
nic
, c
adm
ium
,
chr
omi
un,
cop
per
, i
ron,
Tead
, m
erc
ury
, n
ick
ei,
seT
eni
um,
and
zinc
.
Thi
s
Tist is by no means compTete.
Trophic — having to do with the processes of nutrition.
Wat
er
qua
Tit
y o
bje
cti
ves
— u
nde
r t
he
Gre
at
Lak
es
Wat
er
Qua
iit
y A
gre
eme
nt,
goa
Ts
set
by t
he G
over
nmen
ts o
f th
e Un
ited
Stat
es a
nd C
anad
a fo
r pr
otec
tion
of
the uses of the Great Lakes.
Water quaiity standard - a criterion or objective for a specific water use
that is incorporated into enforceabie reguTations.
-96..
 MEASUREMENT UNITS
metre — m 1 m = 3.281 feet
gram — g 1000 g = 1 kg = 2.205 pounds
tonne - t 1 t = 2,205 pounds
1itre — L 1 L = 0.2642 ga11ons (U.S.) = 0.2200 ga110ns (Canadian)
day — d
ki1ogram, 103 grams kg
mi11igram, 10"3 grams mg
mi
cr
og
ra
m,
10"
6
gr
am
s
pg
na
no
gr
am
,
10
'9
gr
am
s
ng
m1’
111
'11
’tr
e,
10'
3
11'
tre
s
mL
cu
bi
c
me
tr
es
pe
r
da
y
m3
/d
to
nn
es
pe
r
ye
ar
t/
yr
mi
11
ig
ra
m
pe
r
1i
tr
e
mg
/L
pa
rt
pe
r
mi
11
io
n
mi
cr
og
ra
m
pe
r
1i
tr
e
ug/
L
pa
rt
pe
r
bi
11
io
n
na
no
gr
am
pe
r
1i
tr
e
ng
/L
pa
rt
pe
r
tr
i1
1i
on
mi
cr
og
ra
m
pe
r
gr
am
ug/
g
pa
rt
pe
r
mi
11
io
n
mi
11
ig
ra
m
pe
r
ki
1o
gr
am
mg
/k
g
pa
rt
pe
r
mi
11
io
n
mi
cr
og
ra
m
pe
r
ki
Io
gr
mn
ug
/k
g
pa
rt
pe
r
b1
11
io
n
na
no
gr
am
pe
r
ki
1o
gr
am
ng
/k
g
pa
rt
pe
r
tr
i1
1i
on
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